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Since 1964 Micro Electronics Ltd. has been an independent manufacturer 
supplying more than 4000 types of solid-state devices. This databook contains 
the information of 560 master types only. Should you require a device not 
included, or a particular one designed to your own specifications, please contact 
M.E.L. regional sales offices and distributors. 
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APPLICATIONS OF NON-REGISTERED TYPES 


APPLICATIONS REFERENCE DATA SHEETS APPLICATIONS REFERENCE DATA SHEETS 


‘ 


MULTIBAND RADIO GERMANIUM REPLACEMENT 


PORTABLE TV 27 MHz LOW POWER 


AUDIO AMPLIFIER PHOTO DETECTOR 
Low Gain (20V) veeee KM901 Ip © 50UA 
High Gain (20V). . _KM9014 IL } 1mA 
Low Noise (25V) LN9014 IL &5mA 
Driver 0.1A/40V CX904 Ip © 15mA up. 
0.5A/40V CX906 Silicon Chip 
1A/40V.. -. €X908 
1A/60V .... sess CL855 
1A/80V MH8108 TRIGGERING & TIMING 
Output 0.5 ~1W CLOS55 3-terminal type 
CL155 4-terminal type 
-. MH8100 
7 ~15W..... MH8700 
18 ~25W MH8500 HIGH VOLTAGE 
CX705A 0.1A (TO-92) 
0.1A (TO-220) 
2A (TO-220)... 


* Also suitable for medium speed switching 5A (TO-220) 


and universal applications. 


INTERGRATED CIRCUIT 
Digital Alarm Clock ... 
LOW VCE(sat) @ 1A Precision Timer ....... 


Digit Driver 


Voltage Regulator 
DARLINGTON AMPLIFIER V-F Converter 


BLINKING TOY KIT 


NOTE: For Miniature Transistors, see BC146, BC200. 
For N-Channel JFETs, see 2N3823. 
For Rectifiers and LEDs, see individual catalogues. 


MSB492 


MPS8000 
PN2222 


‘+ MEL31 


FPT100 


« MEL11 


CL138 
$110 


CX703 
MH7301 


+» CX701 
+ CX702 


ML1060 
ML2005 
ML9400 


D20.U20 








DEVICE SELECTION GUIDE 










Vceo, HFE 
(Note) 






GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHES 


HIGH 
VOLTAGE 











Low Noise 





DEVICE 
TYPE 








TO-18 
TO-18 
TO-18 
TO-39 
TO-39 
MT-42 (Miniature) 
TO-39 
TO-39 
TO-92B 
TO-92B 
TO-92B 
) TO-18 
TO-18 
TO-18 
TO-92F 
MT-42 (Miniature) 
TO-106 
TO-106 
TO-106 
TO-106 
TO-106 
TO-106 
TO-92F 
TO-92F 
TO-92F 
TO-92F 
TO-92B 
TO-92B 
TO-92B 
T0-39 
TO-39 
TO-39 
TO-39 












































































Note: (1) VCEO in volts, positive value for NPN and negative value for PNP, 
(2) HFE in X, Y, A, B, C categories. X*65, Y~100, A~165, B~300, C~500. 





DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS 


(Note) AND MEDIUM SPEED SWITCHES 


fT ~400MHz 
Low Noise 


DEVICE 
TYPE 
































Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~+65, Y~100, A~165, B~300, C~500. 





DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


DEVICE 
TYPE 
TO-92F 
TO-92A 
TO-92A 
TO-92A 
TO-92A 





BD220 (low speed) 
BD221 (low speed) 
BD222 (low speed) 
BD239 

BD239A 
BD239B 
BD239C 
BD240 

BD240A BD240 

BD240B BD240 

BD240C BD239C 
BD241 
BD241A BD241 

BD241B BD241 

BD241C. BD239C 
BD242 
BD242A BD242 

BD242B BD242 

BD242C BD239C 
BD533 
BD534 
BD535 
BD536 
BD537 
BD538 
BD633 
BD634 
BD635 






































Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


Vceo, HFE 
(Note) 


BF158 
BF158 
2N3823 
2N3823 


BF254 
2N3823 


BF257 
BF257 





BF297 
BF297 


BF336 
BF336 


BF368 


BF391 
BF391 


BF494 





Note: 








DEVICE SELECTION GUIDE 


RF-IF 
SMALL SIGNAL 


TO-220B 
TO-220B 
TO-220B 


TO-106 | 12X 
TO-106 | 20x 
TO-106 | 12x 
TO-92DA N-JFET 
TO-92DE N-JFET 
TO-92E 
TO-92E | 
TO-92DE N-JFET 
TO-39 

TO-39 

TO-39 

TO-92F 
TO-92F 
TO-92F 

TO-39 

TO-39 

TO-39 
TO-92A 
TO-92A 
TO-92A 
TO-92A 
TO-92A 
TO-92E 
TO-92E 








TO-92A 





TO-92A a ee 


TO-106 |Photo Darlington Transistor 


(1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


ft ~400MHz 


GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHES 


Low Noise 














-20A (low VCEK) 
20A (low VCEK) 








DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


TO-92A (low VCEK) 
TO-92A (low VCEK) 
TO-92A 
TO-92A 





Cx701 

CX701A 
CxX702 

CX702A 
CX703 

CX703A 
CX703B 
CX704 

CX705 45X (low speed) 
CX705A 60X (low speed) 
CX754 
Cx901 
CX904 
Cx906 
Cx908 
CxX917 
Cx918 
CX954 
Cx956 
CX958 




















D20.U20 
p44c 
D45C 











Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 





DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 


FPT100 
FPT100A 
FPT100B 


Kmg01 
KM904 
KM905 
KM917 
KM918 
KM928 
KM934 
KM935 
KmMg9014 
KM9015 


LN9014 
LN9015 


(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


FPT100 
FPT100 














KM PRODUCT LINE 














Silicon Controlled Swit¢h 
i ) 
Silicon Controlled Switch 


Digital Alarm Clock (I.C.) 
\ 














TO-106 | Photo Darlington Transistor 
' ' 

TO-106 | Photo Darlington Transistor 
J ' 

TO-106 | Photo Transistor 





Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


Ideal for FM/AM and radio 


control applications. 


> 


¢ 











DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


DEVICE 
TYPE 


TO-106 |Photo Transistor 


TO-106 Programmable Unijunction Transistor 
i 1 
TO-106 Programmable Unijunction Transistor 











MH0810 MH8100 
MH0816 MH8106 
MH0818 MH8106 
MHO0850 MH8500 
MH0870 MH8700 
MH7301 
MH7302 MH7301 
MH7303_ | MH7301 
MH8100 
MH8106 
MH8108 
MH8500 
MH8700 








ML555 Timer (1.C.) 

ML1060 Digit Driver (1.C.) 
ML2005 5-Volt Voltage Regulator (1.C.) 
ML9400 Voltage to Frequency Converter (1...) 


MPS2711 | MPS6565 | TO-92A 
MPS2712 | MPS6565 | T0-92A 
MPS2716 | MPS6565 | TO-92A 
MPS2923 | MPS6565 | TO-92A 























Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A165, B~300, C~500. 





DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


MPS2924 | MPS6565] TO-92A 
MPS2925 | MPS6565/ TO-92A 
MPS3390 | MPS6565| TO-92A 
MPS3391 | MPS6565/ TO-92A 
MPS3392 |- MPS6565| TO-92A 
MPS3393 | MPS6565] TO-92A 
MPS3394 | MPS6565| TO-92A 
MPS3395 | MPS6565| TO-92A 
MPS3396 | MPS6565| TO-92A 
MPS3397 | MPS6565] TO-92A 
MPS3398 | MPS6565| TO-92A 
MPS3638 TO-92A 
MPS3638A! MPS3638] TO-92A 
MPS3702 | 2N3702 | TO-92A 
MPS3703 | 2N3702 | TO-92A 
MPS3704 | 2N3702 | TO-92A 
MPS3705 | 2N3702 | TO-92A 
MPS3706 | 2N3702 | TO-92A 
MPS3707 | MPS6565| TO-92A 
MPS3708 | MPS6565/ TO-92A 
MPS3709 | MPS6565| TO-92A 
MPS3710 | MPS6565| TO-92A 
MPS3711 | MPS6565/ TO-92A 
MPS4354 TO-92A 
MPS4355 | MPS4354| TO-92A 
MPS4356 | MPS4354| TO-92A 
MPS5172 | MPS6565| TO-92A 
MPS6512 | MPS6565| TO-92A 
MPS6513 | MPS6565| TO-92A 
MPS6530 TO-92A 
MPS6531 | MPS6530| TO-92A 
MPS6532 | MPS6530| TO-92A 
MPS6533 | MPS6530| TO-92A 
MPS6534 | MPS6530| TO-92A 
MPS6535 | MPS6530| TO-92A 
MPS6560 TO-92A 



































Note: (1) VCEO in volts, positive value for NPN and negative value for PNP, 
(2) HFE in X, Y, A, B, C categories. X65, Y~100, A~165, B~300, c~500. 





DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


#T ~400MHz 
Low Noise 


DEVICE 
TYPE 


MPS6561 | MPS6560| TO-92A 
MPS6562 | MPS6560} TO-92A 
MPS6563 | MPS6560) TO-92A 
MPS6565 TO-92A 
MPS6566 | MPS6565) TO-92A 
MPS6573 | MPS6565) TO-92A 
MPS6574 | MPS6565; TO-92A 
MPS6575 | MPS6565! TO-92A 
MPS6576 | MPS6565| TO-92A 
MPS8000 TO-92A 27MHz 


MPSA05 TO-92A 
MPSA06 MPSA05 | TO-92A 
MPSA13 TO-92A | NPN Darlington 
MPSA14 MPSA13 | TO-92A | NPN Darlington 
MPSA20 TO-92A 
MPSA42 TO-92A 
MPSA43 MPSA42 | TO-92A 
MPSA55 MPSA05 | TO-92A 
MPSA56 MPSAO5 | TO-92A 
MPSA65 MPSA13 | TO-92A | PNP Darlington 
MPSA66 MPSA13 | TO-92A | PNP Darlington 
MPSA70 MPSA20 | TO-92A 














MPSD01 TO-92A 
MPSD05 : TO-92A 
MPSD55 MPSD05 | TO-92A 











MPSLO1 











Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A165, B~300, C~500. 





DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS | HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


fT ~400MHz 
Low Noise 


MSB492 





PN2222 2N2222 |TO-92A 
PN2222A | 2N2222 |TO-92A 
PN2907 2N2907 |TO-92A 
PN2907A | 2N2907 | TO-92A 
PN3563 2N3563 |TO-92A 
PN3565 2N3565 |TO-92A 
PN3567 MPS4354 | TO-92A 
PN3568 MPS4354 | TO-92A 
PN3569 MPS4354 | TO-92A 
PN3641 MPS3638 | TO-92A 
PN3642 MPS3638 | TO-92A 
PN3643 MPS3638 | TO-92A 
PN3644 MPS3638 | TO-92A 
PN3645 MPS3638 | TO-92A 
PN5128 MPS3638 | TO-92A 
PN5130 =| 2N3563 | TO-92A 
PN5132 2N3563 | TO-92A 
PN5138 2N3565 |TO-92A 
PN5142 MPS3638 | TO-92A 



































RN4918 
RN4919 RN4918 
RN4920 RN4918 
RN4921 
RN4922 RN4921 
RN4923 RN4921 








Photo Transistor Chip 





Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X*+65, Y~100, A~165, B~300, C~500. 








DEVICE SELECTION GUIDE 


VcEo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


DEVICE 
TYPE 


$E4010 





2N930 TO-18 
2N2102 TO-39 
2N2222 TO-18 
2N2222A | 2N2222 | TO-18 
2N2586 TO-18 
2N2711 MPS6565| TO-92B 
2N2712 MPS6565| TO-92B 
2N2716 MPS6565 | TO-92B 
2N2907 TO-18 
2N2907A | 2N2907 | TO-18 
2N2923 MPS6565 | TO-92B 
2N2924 MPS6565 | TO-92B 
2N2925 MPS6565 | TO-92B 
2N3019 TO-39 
2N3020 2N3019 | TO-39 
2N3053 TO-39 
2N3107 TO-39 
2N3108 2N3107 | TO-39 
2N3109 2N3107 | TO-39 
2N3110 2N3107 | TO-39 
2N3390 MPS6565 | TO-92B 
2N3391 MPS6565 | TO-92B 
2N3392 MPS6565 | TO-92B 
2N3393 MPS6565 | TO-92B 
2N3394 MPS6565 | TO-92B 
2N3395 MPS6565 | TO-92B 
2N3396 MPS6565 | TO-92B 
2N3397 MPS6565 | TO-92B 
2N3398 MPS6565 | TO-92B 
2N3402 2N3702 |TO-92B 
2N3403 2N3702 |TO-92B 
2N3404 2N3702 |TO-92B 









































Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 





VcEO, HFE 


DEVICE 
TYPE" 
2N3405 
2N3414 
2N3415 
2N3416 
2N3417 
2N3548 
2N3563 
2N3565 
2N3691 
2N3692 
2N3693 
2N3694 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3819 
2N3823 
2N3825 
2N3827 
2N3843 
2N3843A 
2N3844 
2N3844A 
2N3845 
2N3845A 
2N3854 
2N3854A 
2N3855 
2N3855A 


(Note) 


2N3702 
2N3702 
2N3702 
2N3702 
2N3702 
2N930 





2N3691 
2N3691 
2N3691 





2N3702 
2N3702 
2N3702 
2N3702 


2N3707 
2N3707 
2N3707 
2N3707 
2N3823 








Note: 


DEVICE SELECTION GUIDE 


GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHES 


fT ~400MHz 
Low Noise 
































30(HFE * 33) 
30(HFE ~ 33) 











(1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in xX, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 














2N3856 
2N3856A 
2N3858 
2N3859 
2N3860 
2N3964 
2N4030 
2N4031 
2N4032 
2N4033 
2N4036 
2N4037 
2N4058 
2N4059 
2N4060 
2N4061 
2N4062 
2N4234 
2N4235 
2N4237 
2N4238 
2N4248 
2N4249 
2N4250 
2N4302 
2N4303 
2N4304 
2N4400 
2N4401 
2N4402 
2N4403 
2N4416 
2N4424 
2N4425 
2N4926 
2N4927 

















































































































Vceo, HFE 
(Note) 




















2N3691 
2N3691 
2N3691 
2N3691 
2N3691 
2N2586 


2N4030 
2N4030 
2N4030 
2N2102 
2N3053 
2N3707 
2N3707 
2N3707 
2N3707 
2N3707 


2N4234 
2N4234 
2N4234 


2N4248 
2N4248 
2N3823 
2N3823 
2N3823 


2N4400 


2N4402 
2N3823 
2N3702 
2N3702 


2N4926 


Note: 





DEVICE SELECTION GUIDE 


GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHES 









HIGH 
VOLTAGE 


Low Noise 















































































(1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A,B,C categories. X65, Y~100, A~165, B~300, C~500. 








DEVICE SELECTION GUIDE 


Vceo, HFE GENERAL PURPOSE AMPLIFIERS HIGH 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


2N4964 70-106 
2nages | 2N4964 |To-106 
2nagee | 2N4964 |r0-106 
2Na967  |2N4964 |TO-106 
2nag6s | 2N4964 |TO-106 
2N4994 T0-92F 
2nao95 | 2n4g04 |T0.92F 
2N5086 0-924 
2ns087 | 2N5086 |TO-92A 
2nsoss_ | 2N5086 |T0.92a 
2nsoso | 2Ns086 |T0.92A 
2Ns103 | 2N3823 |T0-72 
2ns104 | 2N3823 |T0-72 
2N5130 | 2N3563_ |TO-106 
2ns132 | 2N3563 |T0-106 
2N5138 | 2N3565 |TO-106 
2N5163 | 2N3823. |TO-106 
2N5172 | MPS6565 |TO.92B 
2N5209 TO-92A 
2n5210 | 2N5209 |To.92a 
2N5220 | 2n3702 |to.92A 
2N5221 | 2N3702 |TO.92A 
2n5225 | 2N3702 |To.92a 
2n5226 | 2N3702 |T0.92a 
2n5232 | 2N3691 |To.92B 
2n52324 | 2N3691 [10.928 
2N5245 | 2N3823. [TO-92DE|N-JFET 
2N5246 | 2N3823. [T0-92DE|N-JFET 
2N5247 | 2N3823 |TO.92DEIN-JFET 
2N5248 | 2N3823 [TO-92DA|N-JFET 
2N5294 70X (low speed) 
2n5296 | 2N5294 40X (low speed) 
2N5298 | 2N5294 60X (low speed) 
2N5354 | 2N3702 
2N5355 | 2N3702 
2ns356 | 2N3702 



































Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X65, Y~100, A~165, B~300, C~500. 





DEVICE SELECTION GUIDE 


VCEO, HFE GENERAL PURPOSE AMPLIFIERS 
(Note) AND MEDIUM SPEED SWITCHES VOLTAGE 


fT 600MHz 
Low Noise 


DEVICE 
TYPE 

2N5365 2N3702 
2N5366 2N3702 
2N5367 2N3702 
2N5368 2N5368 
2N5369 2N5368 
2N5370 2N5368 
2N5371 
2N5372 2N5368 
2N5373 2N5368 
2N5374 2N5368 
2N5375 2N5368 
2N5400 

2N5401 2N5400 





2N5418 2N3702 
2N5419 2N3702 
2N5420 2N3702 


2N5447 
2N5448 2N5447 
2N5449 2N5447 
2N5450 2N5447 
2N5451 2N3702 
2N5457 2N3823 |TO-92DD|N-JFET 
2N5458 2N3823 |TO-92DD)N-JFET 
2N5459 2N3823 | TO-92DD)N-JFET 
2N5484 2N3823 |TO-92DD|N-JFET 
2N5485, 2N3823 |TO-92DD|N-JFET 
2N5486 2N3823 
2N5490 40X (low speed) 
2N5492 2N5490 55X (low speed) 
2N5494 2N5490 40X (low speed) 
2N5496 2N5490 70X (low speed) 
2N5550 | 2N5400 , 

2N5551 2N5400 
2N5556 2N3823 
2N5557 2N3823 
2N5558 2N3823 






































Note: (1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A165, B~300, C~500. 











Vceo, HFE 


2N5668 
2N5669 
2N5670 
2N5810 
2N5811 
2N5812 
2N5813 
2N5814 
2N5815 
2N5816 
2N5817 
2N5818 
2N5819 
2N5820 
2N5821 
2N5822 
2N5823 
2N5824 
2N5825 
2N5826 
2N5827 
2N5828 
2N6027 
2N6028 
2N6107 
2N6109 
2N6111 
2N6121 
2N6122 
2N6123 
2N6124 
2N6125 
2N6126 
2N6129 
2N6130 
2N6131 


(Note) 


2N3823 
2N3823 
2N3823 


2N5810 
2N5810 
2N5810 
2N5810 
2N5810 
2N5810 
2N5810 
2N5810 
2N5810 


2N5820 
2N5820 
2N5820 


2N5824 
2N5824 
2N5824 
2N5824 


2N6027 
2N6111 
2N6111 


2N6121 
2N6121 


2N6124 
2N6124 





2N6129 
2N6129 


Note: 





DEVICE SELECTION GUIDE 


GENERAL PURPOSE AMPLIFIERS HIGH 
AND MEDIUM SPEED SWITCHES VOLTAGE 


Programmable Unijunction Transistor 
Programmable Unijunction Transistor 


(1) VCEO in volts, positive value for NPN and negative value for PNP. — 
(2) HFE in X, Y, A, B, C categories. X~65, Y~100, A~165, B~300, C~500. 


Low Noise 






































Vceo, HFE 


DEVICE 

TYPE 
2N6132 
2N6133 
2N6134 
2N6218 
2N6219 
2N6220 
2N6221 
2N6288 
2N6290 
2N6292 
2N6473 
2N6474 
2N6475 
2N6476 


2SA473 
2SA489 
2SA490 
2SA539 
2SA564 
2SA564A 
2SA666 
2SA671 
2SA719 
2SA720 
2SA730 
2SA731 
2SA816 
2SA817 


2SB512 
2SB512A 


(Note) 


2N6132 
2N6132 


2N6218 
2N6218 
2N6218 





2N6288 
2N6288 


2N6473 
2N6473 
2N6473 








Note: 


DEVICE SELECTION GUIDE 


GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHES 


Low Noise 



























































(1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X=65, Y~100, A165, B~300, C~500. 








Vceo, HFE 


DEVICE 
TYPE 


2SB596 
2SB604 


2sce4a 
2SC789 
28790 
28815 
2SC828 
2SC828A 
2S¢829 
2SC838 
2S¢839 
2s8c922 
28¢1047 
2sc1048 
2S¢1061 
28¢1173 
28C1317 
28C1318 
28¢1346 
28C1347 
2801626 
2SC1627 


(Note) 


2SA666 


2SA490 
2SA539 
2SA564 
2SA564 


2SC838 
2SC922 


2SA671 
2SA473 
2SA719 
2SA719 
2SA719 


2SA816 
2S8A817 


2SD234 
2S8B512 
2SB512 
2SC789 
2SC789 








Note: 


2SA719 | 


GENERAL PURPOSE AMPLIFIERS HIGH 
AND MEDIUM SPEED SWITCHES VOLTAGE 


Low Noise 


























50X (low speed) 
' ’ 
40X (low speed) ! 




















(1) VCEO in volts, positive value for NPN and negative value for PNP. 
(2) HFE in X, Y, A, B, C categories. X65, Y~100, A~165, B¥300, C~500. 





BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 
NPN SILICON AF SMALL SIGNAL TRANSISTORS 





THE ABOVE TYPES ARE NPN SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF SMALL 
SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS. 


9 are complementary to BC177, 8, 9 
C167, 8, 9 are complementary to BC257, 8, 9 
9 are complementary to RC204, 5, 6 
BC237, 8, 9 are complementary to BC307, 8, 9 
BC317, 8, 9 are complementary to BC320, 1, 2 











q0-18 10-928 10-106 
; 
CASE 
ie _ CBE CEB EBC 
BC107,8,9 BC167,8,9 BC207,8,9 BC237 8,9 BC317,8,9 


ABSOLUTE MAXIMUM RATINGS 
Veo VoES Vox VERO I¢(pe) Ptot 7, 7 
TYPE 0 st, 
50 50 45 100 


-55 to 175°C 





* Total Power Dissipation @ Tas 250¢ 





BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Perot [nme var] wn] or com 
follectorcBape 2 Breakdown Voltage | = Ic=10pa 


Collector-Emitter Breakdown Voltage LVcko * | Note 1 Ic=2mA = 


Enitter-Base Breakdown Voltage a Ig=lpa 


Collector Cutoff Current Ices 
BC107, 108, 109 : 
3BC167, 168, 165 | only 
BC237, 238, 239 
Collector Cutoff Current 
BC207 only 




















TOE-VOES TBE=O 
Ta=1250C 



















BC208, 209 only 


BC317, 318, 319 only 


Collector-Emitter Saturation Voltage 
BC107, 108, 109 

BC167, 168, 169 
BC207, 208, 209 
BC237, 238, 239 


BC317, 318, 319 only 


only 








Base-Enitter 





Saturation Voltage 
BC107, 108, 109 
BC167, 168, 169 | only 
BC237, 238, 259 


All types 














Base-Emitter 





Voltage 


peste ocr LY | testa Yom | 


Vcp=10V Ip=0 






Current Gain-Bandwidth Priduct 


BC107, 108, 109 
BC167, 168, 169 only 


BC237, 238, 239 
Collector Base Capacitance 










Ig=0.2mA VoR=5V 
Rg=2Ka -falkz 
Af=200H2 






* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
Note 1 : equal to the value of absolute maximum ratings. 


BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 


TEST CONDITIONS 
Ig=0.2mA Vog=5V 


BC109 . Rg=2KN = f=lkiz 
BC169 
only 


BC209 
BC239 


Ic=0.2mA VcE=5V 
BC319 R 


BC107, 167, 207, 237, 317 | BC1O7, 167, 207, 237, 317 
BC1O8, 168, 208, 238, 318 | BC108, 168, 208, 238, 318] BC1O8, 168, 208, 238, 318 
BC109, 169, 209, 239, 319 | BC1O9, 169, 209, 239, 319 


Erg GROUP A HFE GROUP B HFE GROUP C 
MIN TYP MAX MIN TYP MAX TYP 
40 90 40 170 
170 220 200 


OE 


HFE GROUP B | HFE GROUP C 
MIN TYP MAX | MIN TYP MAX 


| 6 2.7 4.5[ 3.2 4.5 8.5] 6 8.7 15] KA 
Voltage Feedback Ratio x10" 
Sool Gigiad Garrent Gein 

es 


TYPICAL CHARACTERISTICS aT Ta=25°C (Pulse Test) 








D.C, CURRENT GAIN : VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
| 


Hee nil wt LUT TIT TTT 
Ney | A 

ME EIT TT 
I |_| ue 


Vee 

































































































































































| 
400 08 = ee aaa 
Grove 8 we Te eet ELT 
s HTT edo oo |} LT 
“Ct vee | TTT 
: ne oe TTI 
0.01 0.1 1 10 100 0.1 1 10 100 

Ig (mA) Ic (mA) 


Note 2 : This table is not applicable to BC207 ,8,9. 


BC107,8,9 BC167,8,9 BC207,8,9 BC237,8,9 BC317,8,9 





TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER 
OUTPUT CHARACTERISTICS 









































Ic 
(mA}} 5pA ~ 
1.5 —7 
| 4uA 
_ i 
1.0 —4 ; 3uA 
| -— 
QnA 
0.5 : 
'B=1yA 
0 
t) 1 2 3 4 5 


Vce (v) 


COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 


200 
100 


'cBo 
(nA) 






































_ 01 
0 40 80 120 160 
Ta (°c) 
COLLECTOR-BASE CAPACITANCE 
vs COLLECTOR—BASE VOLTAGE 
Cob 
(pF) 
6 'e=0 
f=1MHz 
3 z | 
4 TO0~18 
[+ P06} 
2 En 92 
0 
0 2 4 6 8 10 
Vos (Vv) 


CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT _ 





























A TT TUT 
tt ll 
CLI FUT | An 


Ig (mA) 














h—PARAMETERS (NORMALIZED) 
VS COLLECTOR CURRENT 
a 


fe 
SSS ttt = 
feikhz | [7] 


NRE 


TS 
=e 
atl 


1 
Ico (mA) 














= 
ani 


BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT 














f=30-15K Hz: 




















100 1 
Io (uA) 


2.78.4300B/4500B 





BC140 BC141 


NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





THE BC140, BC141 ARE NPN SILICON PLANAR 
EPITAXIAL TRANSISTORS RECOMMENDED FOR 
AF DRIVERS AND OUTPUTS, AS WELL AS FOR 
SWITCHING APPLICATIONS UP TO 1 AMPERE. 
THE BC140, BC141 ARE COMPLEMENTARY TO 
THE PNP TYPE BC160, BC161 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Emitter Voltage (VBE=0) 
Collector-Enitter Voltage (IB=0) 
Enitter-Base Voltage 
Collector Current 
Total Power Dissipation (@ Te <45°c) 

(@ Ta <45°C) 
Operating Junction & Storage Temperature 


CEB 
BC140 = BC141 
VcCES 80V 100V 
Vcro 40V 60V 
VEBO WV WV 
Ig 1A 
Ptot as 
50mwW 
Tj) Tote -55 to 175°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


Base-Emitter Voltage 


D.C. Current Gain 
Group 6 
Group 10 
Group 16 


HFE Matched Pair Ratio 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Emitter-Base Capacitance 


C140 BC141 TEST CONDITIONS 


Ic=0.1mA VpE=0 
Ic=50mA IB=0 
Ig=0.1mA- Ic=0 


Vcrs=60V 
Vors=60V Ta=1500 


IcelA Ip=0.1A 
Ic=l1A VCE=1V 
} IC=l00mA VoR=1V 


MIN TYP MAX|MIN TYP MAX 


Ic=100mA VCE=1V 


Ic=50mA Vogel0V 


VcB=10V Ip=0 
f=lMHz 


Vep=0.5V Ic=0 





BC140 BC141 





SWITCHING TIME TEST CIRCUIT (ton, toff) 











ee ealiseNUl 
a can HSU 
oa ATTN 
ST I 
of CITC 


1000 


Ere gi 
w 
iS 





Te ‘ay 


fp vs I¢ 
ee Ta=25°¢ 
HHH eel 
EL 
TH 
He HE 















Le Ni 
TAC NT 
so HTT CTT TTT 
LTE CT 
Hh 


1 10 100 2000 
Ic (ma) 





1.788100A/B 





BC146 


MINIATURE NPN AF LOW NOISE 
SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION 


The BC 146 is aNPNsilicon planar epitaxial transistor 
in miniature plastic package designed for hearing 
aids, watches, paging systems and other equipment 
where small size is of paramount importance. The 
BC 146 is complementary to PNP BC 200. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage Verso 
Collector-Emitter Voltage VcEo 
Emitter-Base Voltage Veso 
Collector Current le 
Total Power Dissipation at T, <45°C Prot 
Junction Temperature qi 
Storage Temperature Range stg 
THERMAL RESISTANCE 

Junction to Ambient Gia 


ELECTRICAL CHARACTERISTICS AT Ta= 25°C" 


BC 146R BC 146¥ 
PARAMETER SYMBOL] MIN TYP MAX | MIN TYP MAX 


Collector-Base Cutoff 
Current 

Collector-Emitter Knee 
Voltage 


Base-Emitter Voltage 
Base-Emitter Voltage 
OC Current Gain 

DC Current Gain 
Noise Figure 





Transition Frequency 





Collector Capacitance 


Input Impedance 

Reverse Voltage Transfer Ratio 
Small Signal Current Gain 
Output Admittance 











MECHANICAL OUTLINE 


ALL DIMENSIONS IN mm 


20V 

20v 

av 

50mA 

50mW 

125°C 

65°C to + 125°C 


1.6°C/mw 


Vegr20V ses. 


ign2maA Ig=value 
for which 1,=2.2mA 
and Vce=1V 

Vcen0.5V — tg=0.2mA 

Voces Ien2ma 

Vce=0.5V Ign 0.2mA 

Vce=1V ton ma 

Vce=5V I¢-0.2mA 

Rg=2K 0 

f#30Hz—15KHz 

Vce=5V Ign 2mA 


Vep=5V 1,70 
f=1MHz 





DC CURRENT GAIN 


COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLT 


BC146 





TYPICAL ELECTRICA’. CHARACTERISTICS AT T, = 25°C 


DC CURRENT GAIN VERSUS COLLECTOR CURRENT 
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Me 
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=a 




































































COLLECTOR CURRENT IN mA 


COLLECTOR-EMITTER SATURATION 





VOLTAGE VERSUS COLLECTOR CURRENT 
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04 1 10 
COLLECTOR CURRENT IN mA 


BASE-EMITTER VOLTAGE IN VOLT 


NOISE FIGURE INdB 


BASE-EMITTER VOLTAGE VERSUS 
















































































































































































COLLECTOR CURRENT 
sl | 1 a 
itiittpulse test 
ida i HT il 
1b i + sam eeil 
mp | Ty | 
tat 
8 | i i a { 
Nee > af 
6 cs Hel a tH 
- TT Hii fs aul 
4 HI att 
| : 
men H TT ani 
aut ill mi | ail — 
0.01 On 1 10 sod 


COLLECTOR CURRENT IN mA 


WIDE BAND NOISE FIGURE 





COLLECTOR CURRENT IN pA 


11.77.4500B 


BC160 BC161 
PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





THE BC160, BC161 ARE PNP SILICON PLANAR CASE TO-39 
EPITAXIAL TRANSISTORS RECOMMENDED FOR 

AP DRIVERS AND OUTPUTS, AS WELL AS FOR [a 
SWITCHING APPLICATIONS UP TO 1 AMPERE. 

THE BC160, BCL61 ARE COMPLEMENTARY TO 

THE NPN TYPE BC140, BC141 RESPECTIVELY. 


CEB 

ABSOLUTE MAXIMUM RATINGS BC160 3BC161 
Collector-Bmitter Voltage (VpE=0) -VCES 40V 60V 
Collector-Emitter Voltage (Ip=0) -VCEO 40V 60V 
Emitter-Base Voltage -VEBO 5vV 5v 
Collector Current -Ic 1A 
Total Power Dissipation (@ Tc< 45°C) Ptot 3.7W 

(@ Ta <45°C) 650mW 
Operating Junction & Storage Temperature Tj, Tste -55 to 175°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


BC160 BC161 
| smote TYP MAXIMIN TYP Max|CNZT| TEST CONDITIONS 
40 


-Ic=0.1mA VBE=0 





ollector-hmitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage -Ic=50mA IBeO 
Emitter-Base Breakdown Voltage -Ig=0.1mA IC=0 


Collector Cutoff Current VcE=VCES 
VCE=VCES Ta=1500C 
Collector-Emitter Saturation Voltage| -VcE(sat)* ~Ic=1lA -IB=0.1A 
Base-Emitter Voltage -Ic=lA -VCR=1V 


D.C. Current Gain -IC=100mA -VCE=1V 
Group 6 
Group 10 
Group 16 





Hpg Matched Pair Ratio a -I¢=100mA -VcE=1 
Current Gain-Bandwidth Product -IC=50mA -VCE=10 


Collector-Base Capacitance -VcB=10V Ip=0 
f=1MHz 


Emitter-Base Capacitance -VEB=0.5V Ic=0 
f=lMHz 


Turn-On Time -IC=]100mA-I pl =5mA 


Turn-Off Time ~Ic=100mA 
-Ipl=Ip2=5mA 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


BC160 BC161 





SWITCHING TIME TEST CIRCUIT (ton, toff 





‘ys 
Wp 
helsns 
qasns 
R509 





TYPICAL CHARACTERISTICS 





Ptot vs TA 55 Erp (NORMALIZED) vs Ic 


PTT TTT tan25ec 
CO 
















Ptot 


(w) 





Che CT NI 
ZH TTT 
eC ouit CoUnI PNT 
CO ONT 
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ol LTT ET TTT 


EFE (NORMALIZED) 















() 50 100 150 200 10 100 1000 
Tm! (°c) , “Ig (mA) 
1 WeE(sat) & VBE(sat) & VBE vs Ic 250 fp ys Ig 
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1.78.0810A/B 





BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2 
PNP SILICON AF SMALL SIGNAL TRANSISTORS 





THE ABOVE TYPES ARE PNP SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF SMALL 
SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS. 


BC177, 8, 9 are complementary to BCl107, 8, 9 
BC204, 5, 6 are complementary to BC207, 8, 9 
BC257, 8, 9 are complementary to BC167, 8, 9 
BC307, 8, 9 are complementary to BC237, 8, 9 
BC320, 1, 2 are complementary to BC317, 8, 9 





TO-18 T0-106 10-92B T0-92A 
CASE ia 
CBE CBE ECB ESC 
BC1T77 859 BC204 5,6 BC257,8,9 BC307 ,8,9 BC320,1,2 


ABSOLUTE MAXIMUM RATINGS 


TYPE -VcBO -VcES 
(v) (v) 








* Total Power Dissipation @ Ta< 25° 








BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2 





ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


PARAMETER YMBOL MIN TYP MAX ore TEST CONDITIONS ; 


UNIT 


BV] 
Collector Cutoff Current -Icrs 
BC177, 178, 179 
BC257, 258, 259 7 only 
BC307, 308, 309 
Collector Cutoff Current -ICBO 
BC204 only 


BC205, 206 only 





BC320, 321, 322 only 


Collector-Emitter Saturation Voltage 


< 


All types 


-IC=100mA -Ip=5mA 


-Ic=10mA,Ip=value at 
which -Ic=llmA -Vcg=l 


Collector-Emitter Knee. Voltage 
BC177, 178, 179 1 
30307, 308, 309 ) 1 


Base-Emitter Saturation Voltage -Vpn(sat)* 
-Ip=0.5mA 
=Iq=100mA -Ip=5mA 


-Ic=2mA -VCE=5V | 


v -Ic=10mA -VCE=5V 
-Ic=l0mA -VCE=5V 


-Vop=l0V  Ip=0 
f=1MHz 


All types 


nee AS 
peel eg 


0.6 0.65 0.7 
0.7 0.7 
10 


wa 
< 


Base-Emitter Voltage All types 
BC320, 321, 322 only 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


a 


cc] 
be 
@ 


"F 
L 
w 
Py 
ri rwpy]y DN) 
= 
ols [ON 


wa | 
i 


Ply 
o|o 


-Ic=0.2mA -VCE=5V 
Rg=2Kn f=1kHz 
4f=200Hz 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
Note 1 : equal to the value of absolute maximum ratings. 


BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2 


| MIN TYP Max mm TEST CONDITIONS 
wacmes 2mA- - aope5v 
aerp00H 


-Ic=0.2mA -VoR=5V 
Ro=2Kn f=30Hs-15KHz 












‘Noise Figure 

















D.C. CURRENT GAIN (HPE) @ -¥og=5V 9 Ta=25°C 


BCL7T » 204,257 , 307 5320} BC177 , 204 , 257, 307 , 320| BC177 , 204, 257, 307, 320 
ateIc  [Bc178, 205,258, 308, 321|BC178, 205, 258, 308, 321| BC178, 205, 258, 308, 321 BC178, 205,258, 308, 321 
BC1T9 y 206 , 259, 309, 322|BC179, 206, 259, 309 , 322 


(Pulsed) 
Hrge GROUP VI HFE GROUP A Hyg GROUP B HFE GROUP C 
err MIN TYP MAX | MIN TYP MAX | | MIN TYP MAX | TYP 
100A 
h - PARAMETERS @ -IC=2mA -VCH=5V f=lkHz TA=250¢ (Note 2) 
h - PARAMETER BFE GROUP VI| HE GROUP A | HFE GROUP B | HFE GROUP C 
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX 
pit teostance ee ee 


Yltage Fostaok Bate eS 
Small Signal Current Gain 75 110150 | 125 190 260 | 240 4 500 | 450 580 900 eet 
= 20 uv 
TYPICAL CHARACTERISTICS AT Ta=250C (Pulse Test 








































Output Admittance 









































































































































D.C. CURRENT GAIN VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
(4) 
1.2 
1.0 
VBE 
0.8 @-VcE=5V 
0.6 
0.4 
VCE (sat) 
0.2 @ Ic=20 Ig 
0 
0.1 1 10 100 
Ic (mA) 





Note 2: This table is not applicable to BC204,5,6. 


BC177,8,9 BC204,5,6 BC257,8,9 BC307,8,9 BC320,1,2 





TYPICAL CHARACTERISTICS (T,a=25°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER 
OUTPUT CHARACTERISTICS 
a 


“c Fe aoe ea ak 
| ee 
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COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 
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CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 


Be 
lll 
Billi 
oH 
Hit anil 





















































ele (mA) 


h—PARAMETERS (NORMALIZED) 
VS COLLECTOR CURRENT 
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BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT 
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BC182 BC212 


COMPLEMENTARY 
SILICON AF SMALL SIGNAL AMPLIFIERS & DRIVERS 





CASE T0-92F 
THE BC182(NPN) AND BC212(PNP) ARE COMPLEMENTARY 
SILICON PLANAR EPITAXIAL ‘TRANSISTORS FOR USE IN 
AF SMALL SIGNAL AMPLIFIERS AND DRIVERS, AS WELL 
AS FOR LOW POWER UNIVERSAL APPLICATIONS. BOTH 
TYPES FEATURE GOOD LINEARii7 OF BC CURRENT GAIN. 
CEB 

ABSOLUTE MAXIMUM RATINGS For on-p devices, voltage and currant values are negative. 3BC182(NPN) BC212(PNP) 
Collector-Base Voltage Vozo 60V 60V 
Collector-Emitter Voltage VCEO 50V 50V 
Enitter-Base Voltage VEBO 6V 5v 
Collector Current I¢ 200mA 
Total Power Dissipation (TA<25°C) Ptot 300mw 

derate 2.4mW/°C above 25°C 
Operating Junction & Storage Temperature Tj» Tete -55 to 1500C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 
ARAMETER BC182(NPN) BC212(PNP) 
Collector-Base Breakdown Voltaga BVcRQ | 60 60 v 


Collector=Emitter Breakdown 
Voltage 










TEST CONDITIONS 


Ic=0.0lmA Ip=0 
Ic=2mA = IB=0 




















Enitter-Base Breakdown Voltage 
Collector Cutoff Current 


Ig=0.01lmA Ic=0 
Vop=50V Ig=0 
Vop=30V Ig=0 
VEB=4V Ic=0 


-Ig=10mA Ip=0. 5m 
Ic=100mA Ip=5mA 


Ic=100mA Ip=5mA 





















Emitter Cutoff Current 


Collector-Emitter Saturation 
Voltage 


Base-Emitter Saturation Voltage 


15 
















0.05 
0.14 0.6 


0.85 1.1 


















Base-Emitter Voltage 






0.55 0.62 0.7 | 0.58 0.62 0.7 







Ic=2mA VCE=5V 


D.C. Current Gain 40 40 Ig=10pA VcE=5V 
120 460} 60 220 Ic=2mA Von=5V 
80 110 Ic=100mA Vog=5V 









Small Signal Current Gain 
Group A 
Group B 


Current Gain-Bandwidth Product 


Ig=2mA Vor=5V 
f=lkiz 










Ic=10mA VoE=5V 








BC182 BC212 


PARAMETER SYMBOL | BC182(NPN) BC212(PNP) TEST CONDITIONS 
MIN TYP MAX| MIN TYP MAX 


Collector-Base Capacitance Cob rT, 5 5 PF | VcB=10V Ip=0 
f=1MAz 


Ic=0.2mA VcE=5V 
Rg=2Kn f=lkHz 
4 f=200Hz 















Noise Figure 









* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


TYPICAL CHARACTERISTICS (TA=25°C unless otherwise noted 





Ptot vs Ta , HFE (NORMALIZED) vs Ic 
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BC200 


MINIATURE PNP AF LOW NOISE 
SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION 

The BC 200 is a PNP silicon planar epitaxial transistor 
in miniature plastic package designed for hearing 
aids, watches, paging systems and other equipment 
where small size is of paramount importance. The 
BC 200 is complementary to NPN BC 146. 


ABSOLUTE MAXIMUM RATINGS 








MECHANICAL OUTLINE 
MT-42 


3 Ei 
c————— 
ae L = 


ALL DIMENSIONS IN mm 


Collector-Base Voltage ~Vcs0 20v 
Collector-Emitter Voltage —VcEo 20v 
Emitter-Base Voltage ~VeBo 5V 
Collector Current ~Ic 50mA 
Total Power Dissipation at Ty < 45°C Prot 50mw 
Junction Temperature uy) 125°C 
Storage Temperature Range stg —65°C to + 125°C 
THERMAL RESISTANCE 

Junction to Ambient Oja 1.6°C/mW 


ELECTRICAL CHARACTERISTICS AT T, = 25°C 


BC 200R BC 200Y 
PARAMETER SYMBOL | MIN TYP MAX | MIN TYP MAX 


Collector Cutoff Current 100 100 
Collector Cutoff Current 





Collector-Emitter Knee 
Voitage 





Base-Emitter Voltage 
Base-Emitter Voltage 
D.C. Current Gain 
D.C. Current Gain 
Noise Figure 


Transition Frequency 


Collector Capacitance 








PARAMETER 



















MIN TYP MAX TEST CONDITIONS 
Vcp=20V tpn 
-Vcgr20V Ig-0 
Tj21250C 
ote 2mA lgevalue 
for which -I,=2.2mA 
and -Voge=!IV 
I-VcE=0.5V = *IC=0,2mA 
-VcEe=!V a IQn2mA 
I"VcE=0.5V =1q20.2mA 
-VcEn1V “1c=2mA 
VoE*5V =1¢=0.2mA 
Ag=2KQ 
f=30Hz to 15KHz 
=VcE=5V wlgn2mA 








Input Impedance 


Reverse Voltage Transfer Ratio 
Small Signal Current Gain 
Output Admittance 





DC CURRENT GAIN 


@COLLECTOR-EMITTER SATURATION VOLTAGE IN VOLT 


BC200 





TYPICAL ELECTRICAL CHARACTERISTICS AT T, = 25°C 




















































































































































































































DC CURRENT GAIN VERSUS COLLECTOR CURRENT BASE-EMITTER VOLTAGE VERSUS 
COLLECTOR CURRENT 
500 1.25 
— Voe*osv 
pulse test ry Hil } | i 
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COLLECTOR-EMITTER SATURATION 
VOLTAGE VERSUS COLLECTOR CURRENT WIDE BAND NOISE FIGURE 
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COLLECTOR CURRENT IN mA 








COLLECTOR CURRENT IN 2A 


11.77,0450B 


BC286 BC287 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





CASE TO0-39 
THE BC266(NPN) AND BC287(PNP) ARE COMPLEMENTARY 
SILICON PLANAR EPITAXIAL TRANSISTORS FOR AF ae} 
DRIVERS AND OUTPUTS, AS WELL AS FOR SWITCHING 
APPLICATIONS UP TO 1 AMPERE. ! 
cEB 

ABSOLUTE MAXIMUM RATINGS 55, pnp dence, volte and curent volves are nage. BC286(NPN)  BC287(PNP) 
Collector-Base Voltage VoBo 70V 60V 
Collector-Emitter Voltage Vcoro 60V 60V 
Emitter-Base Voltage VEBO 5V 5v 
Collector Current Ic 1a 
Total Power Dissipation (@ Tc <250C) Ptot 4w 

(@ Ta S250) 0.8W 
Operating Junction & Storage Temperature Tj, Tate -55 to 200°C 


ELECTRICAL CHARACTERISTICS — unless otherwise noted) 


ee ee Cae pore ot za TEST CONDITIONS 


Collector-Pase Breakdown Voltage Ic=0.1mA IpQ=0 
Ic=0.O0lmA IE=0 


Collector-Emitter Breakdown Ic=l0mA = Tp#0 
Voltage 


Enitter-Base Breakdown Voltage Ig=0.lmA Ic=0 
Ig=0.01mA Ic#0 


Collector Cutoff Current Vop=30V  IE=0. 


Collector-Emitter Saturation ’ IcelA Ipa0.1A 
Voltage 


Base-Emitter Voltage Ic=500mA VCE=2V 
D.C. Current Gain Ic=500mA Vor=2V 
Current Gain-Bandwidth Preduct Ic=50mA VCE=5V 


Collector-Base Capacitance Vep=lOV Ip=0 
f=-1MHz 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





BC286 BC287 





TYPICAL CHARACTERISTICS 


Ptot vs TA ‘ Hpg (NORMALIZED) vs Ic 
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BC300 BC301 BC302 
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





CASE TO-39 
THE BC300, BC301, BC302 ARE NPN SILICON PLANAR 
EPITAXIAL TRANSISTORS RECOMMENDED FOR AF DRIVERS 
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICAT- 
IONS UP TC 1 AMPERE. THEY ARE COMPLEMENTARY TO 
THE PNP TYPE BC303 AND BC304. 





ABSOLUTE MAXIMUM RATINGS BC300 = BC30l BC302 
Collector-Base Voltage VcBo 120V 90” 60V 
Collector-Emitter Voltage VCEO B0V 60V 45V 
Emitter-Basc Voltage VEBO TV 
Collector Current Ic 1A 
Total Power Dissipation (Tc<25°c) Ptot éw 

(Ta <250C) 850mw 
Operating Junction & Storage Temperature Tj, Tstg -55 to 175°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


SYMBOL MIN TYP MAX | UNIT| TEST CONDTIONS 


Collector-Emitter Breakdown Voltage Ic=100mA I3=0 
BC300 
BC301 
BC302 

Collector-Emitter Breakdown Voltage LVCEV * Ic=l00mA VEB=1.5 
BC300 only 
BC301 only 


Collector Cutoff Current IcBo VoB=60V Ip=0 
Emitter Cutoff Current TEBO VEB=7V Ic=0 





Collector-Fmitter Saturation Voltage Vor(sat)* Ic=150mA Ip=15mA 
Base-Emitter Voltage ‘ VBE * Ic=150mA VCE=10V 
D.C. Current Gain HRE * Ic=0.1mA VCE=LOV | 
Ic=150mA Vor=10V 
Ic=500mA Vcr=10V 


D.C. Current Gain Group 4 Ic=150mA VCE=10V 
Group 5 
Group 6 


Current Gain-Bandwidth Product IC=10mA VcE=10V 


Collector-Base Capacitance VcB=10V Ip=0 
f=1MHz 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


BC300 BC301 BC302 





TYPICAL CHARACTERISTICS 





Ptot vs Ta 
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BC303 BC304 
PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





CASE TO-39 
THE BC303, BC304 ARE PNP SILICON PLANAR EPITAXIAL 
TRANSISTORS RECOMMENDED FOR AF DRIVERS & OUTPUTS, (g 
AS WELL AS FOR SWITCHING APPLICATIONS UP TO 1 r 
AMPERE. THEY ARE COMPLEMENTARY TO THE NPN TYPE 
BC300, BC301, BC302. | . 


Cc 
E 

ABSOLUTE MAXIMUM RATINGS BC303 © BC304 
Collector-Base Voltage ~VoRo 85V 60V 
Collector-Bmitter Voltage -VcrO 60V 45V 
Enitter-Base Voltage -VEBO WV WV 
Collector Current -I¢ 1A 
Total Power Dissipation (Tc<25°%) Ptot 6w 

(TaS 250C) 850mw 
Operating Junction & Storage Temperature Tj, Tstg -55 to 175°C 


ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted) 
TEST CONDITIONS 


Collector-Emitter Breakdown Voltage -Ic=100mA Ip=0 
BC303 
BC304 


Collector-Bnitter Breakdown Voltage -Ic¢=100mA -Vppel.5 
BC303 only 


Collector Cutoff Current -VcB=60V Ip=0 
Emitter Cutoff Current -VEB=5V = Ic=0 
Collector-Emitter Saturation Voltage -Ic=150mA -IB=15mA 
Base-Emitter Voltage -Ic#150mA -VcRr=10V 


D.C. Current Gain -Ic=0.1mA -VoR=10V 
-Ic=150mA -VcR=10V 
-Ic=500mA -VcR=10V 


D.C. Current Gain Group 4 -Ic=150mA -VCE=10V 
Group 5 
Group 6 


Current Gain-Bandwidth Product -IC=10mA -YCE=10V 


Collector-Base Capacitance -VcB=10V Ik=0 
f=1MHz 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 








BC303 BC304 





TYPICAL CHARACTERISTICS 


Ptot vs Ta 
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BC327 BC328 
PNP SILICON AF MEDIUM POWER TRANSISTORS 





CASE TO-92F 
THE BC327, BC328 ARE PNP SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 
APPLICATIONS. THE BC327, BC328 ARE COM- 
PLEMENTARY TO THE NPN TYPE BC337, BC338 
RESPECTIVELY. 
CEB 

ABSOLUTE MAXIMUM RATINGS BC327 = BC328 
Collector-Emitter Voltage (VaE=0) -VcEs 50V 30 
Collector-Emitter Voltage (Ip=0) -VCEO 45V 25v 
Emitter-Base Voltage ~VEBO 5V 
Collector Current -I¢ 0.8A 
Collector Peak Current (t<10ms) -Ioy 1.54 
Total Power Dissipation (@ Tc <250¢) Ptot 1.4W 

(@ Ta <250¢) 625mW 
Operating Junction & Storage Temperature Tj, Tete -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case Ojc 90°C/W Ss max. 
Junction to Ambient Oja 200°C/W = max. 























0 50.100. 150 200 
Ta (°c) 








Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 


Emitter-Base Breakdown Voltage 


Collector Cutoff Current 


Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 
D.C. Current Gain 
Group 16 
Group 25 
Group 40 
All Groups 


Hyg Matched Pair Ratio 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 




















BC327 BC328 


-Ic=0.1mA Vpp=0 
-Ic=10mA Ips0 


-Ig=0.lmA Ice0 


“Vogs=45V 
-VoES=25V 


-Vors=45V Ta=125°C| 
“Vogs=25V Ta=125°C 


-Ic¢=500mA -Ip=50m 
-Ic=300mA -VcR=1V 


-Ic=#100mA -VcE=1V 


-Ic=300mA -VcE=1V 


-Ic=100mA -Vcg=1V 


-Ic=10mA -VcE=5V 


-Vop=l0V Ip=0 
f=1MHz 








~I¢ (ma) 
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BC337 BC338 
NPN SILICON AF MEDIUM POWER TRANSISTORS 





THE BC337, BC338 ARE NPN SILICON PLANAR CASE T0-92F 
EPITAXIAL TRANSISTORS FOR USE IN AF 
DRIVER AND OUTPUT STAGES, AS WELL AS FOR 
UNIVERSAL APPLICATIONS. THE BC337, BC338 
ARE COMPLEMENTARY TO THE PNP TYPE BC327, 
BC328 RESPECTIVELY. 
CEB 

ABSOLUTE MAXIMUM RATINGS BC337 3BC338 
Collector-Bmitter Voltage (VpE=0) Vcrs 50V 30V 
Collector-Enitter Voltage (Ip=0) Vcro 45V 25V 
Emitter-Base Voltage VEBO 5v 
Collector Current Ic 0.8A 
Collector Peak Current (t<10mS) IcM 1.54 
Total Power Dissipation (@ Tg <25°C) Ptot 1.4W 

(@ Ta <25°c) 625mw 
Operating Junction & Storage Temperature Tj, Tete =55 to 150°C 
THERMAL RESISTANCE 
Junction to Case @jc 90°C/w = max. 
Junction to Ambient Oja 200°c/w = max. 

Ere vs Ic 








@ LLU Tt 


0 
0 50 100 150 200 10 100 1000 
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BC337 BC338 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


oem 





Vors=45V Ta=125°C 
Vees=25V Ta=125°C 


Ic=500mA Ip=50mA 
Base-Emitter Voltage Ic¢=300mA Vcr=1V 
D.C. Current Gain . Ig=100mA Vog=1V 


Group 25 
Group 40 
All Groups Tg=300mA Vog=1V 


Hyg Matched Pair Ratio ‘ Ic=100mA VcE=1V 


Current Gain-Bandwidth Product Ic=10maA Vop=5V 


Collector-Base Capacitance Vcpel0V Ip=0 
f=1MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


+6 Von(sat) & Vpp vs ay fp ve Ig 
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BC413 BC414 BC415 BC416 


COMPLEMENTARY 
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 





CASE T0-92F 
THE BC413, BC414, BC415, BC416 ARE SILICON PLANAR 
EPITAXIAL TRANBISTORS FOR AF LOW NOISE PREAMPLIFIER 
APPLICATIONS, ‘THE BC413, BC414 ARE NPN AND ARE 
COMPLEMENTARY TO THE PNP BC415, BC416 RESPECTIVELY. 
CEB 


BC413 BC414 BC415 C416 


For p-n-p devices, voltage and current values are negative (NPN) (NEN) (PNP) (PNP) 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage VcBo 45V 50V 45V 50V 
Collector-Emitter Voltage VcEO 30V 45vV 35V 45v 
Enitter-Base Voltage VEBO 5v 

Collector Current Ic 100mA 

Total Power Dissipation @ Ta <25°C Ptot 


300mW 
derate 2.4mW/°C abeve 25°C 
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 





TEST CONDITIONS 


Collector-Base Breakdown Voltage Ic=10pA Ip=0 
BC413 
BC414 
BC415 
BC416 


Collector-Emitter Breakdown Voltage Ic=10ma (Pulsed) 
BC413 Ip=0 
BC414 
BC415 
BC416 


Emitter-Base Breakdown Voltage Ig=10pa Ic=0 


Collector Cutoff Current VcB=30V Ik=0 


Vop=30V_ Ig=0 
Ta=150°C 


Enitter Cutoff Current IEBO VEB=4V Ic=0 


Collector-Emitter Saturation Voltage Vou(sat) Ic=l0mA Ip=0.5m 








BC413 BC414 BC415 BC416 





TEST CONDITIONS 


Ic=l0mA, Ip=value at 
which Ic=llmA Vcg=1V 


Base-Emitter Saturation Voltage : Ic=100mA Ip=5mA(Pulsed) 


Base-Emitter Voltage . . IC=2mA VoE=5V 
Ic=0.lmA Vop=5V 


Current Gain-Bandwidth Product Icg=l0mA Vop=5V 
Collector-Base Capacitance Vep=l10V Ip=0 


BC413, BC414 f=1MHz 
BC415, BC416 


Noise Figure Ic=0.2mA VoR=5V 
BC413, BC414 Rg=2kKo = f'=30Hz-15KHz 
BC415, BC416 


Flicker Noise Voltage Referred to Ic=0.2mA VeR=5V 
Base BC413, BC414 ° PR Rg=2Kt f=10Hz-50Hz 
BC415, BC416 : 





D.C. CURRENT GAIN (HFE) aT Vck=5V Ta=25°C 


BC415, BC416 BC413, BC414, BC415, BC416 

RPE GROUP A EFE GROUP B 

MIN TYP MAX MIN TYP MAX 
0.0lma 40 100 100 170 


2mA 120 170° 220 180 300 460 
100mA 100 160 








BC413, BC414, BC415, BC416 














100 290 
380 520 800 
270 















h - PARAMETERS AT Ic=2ma VCE=5V f=lkHz Ta=25° 





Input Impedance 1.6 2.7 


Voltage Feedback Ratio 1.5 
Small Signal Current Gain 125 190 260] 240 330 5001450 580 900 
(Output Admittance 18 


BC413 BC414 BC415 BC416 





FLICKER NOISE MEASUREMENT 


Band-Pass Fitter AF Valve Voltmeter | = 
t0* 
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TYPICAL CHARACTERISTICS AT Ta=25°C (Pulse Test 





D.C, CURRENT GAIN VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 







































































BC413 BC414 BC415 BC416 





TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER 
OUTPUT CHARACTERISTICS 

















COLLECTOR CUTOFF CURRENT ._ 
vs AMBIENT TEMPERATURE 
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COLLECTOR-BASE CAPACITANCE 
vs COLLECTOR-BASE VOLTAGE 
































CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 
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BC431 BC432 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 





THE BC431 (NPN) AND BC432 (PNP) ARE CASE T0-92F 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 


TRANSISTORS FOR USE IN AF DRIVER AND 
OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 
APPLICATIONS. 


CEB 


ABSOLUTE MAXIMUM RATINGS 


For p-n-p devices, voltage and current values are negative 


Collector-Emitter Voltage (VBE=0) Vors 70V 
Collector-Enitter Voltage (1p-0) Vor 60V 
Emitter-Base Voltage VEBO 5v 
Collector Current Ic 0.84 
Collector Peak Current (t<10mS) Icom 1.54 
Total Power Dissipation (@ Tc < 25°C) Ptot 1.4W 
(@ Ta <250¢) 625mW 
Operating Junction & Storage Temperature Tye Tstg -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case @jc 90°C/W max. 
Junction to Ambient Oja 200°C/W max. 























) 
0 50 100 150 200 
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BC431 BC432 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 





fon] TEST CONDITIONS 


Collector-Bmitter Breakdown Voltage Ic=0.1mA VpE=0 
Collector-Emitter Breakdown Voltage ca Ic=10mA IB=0 


Emitter-Base Breakdown Voltage Ic=0.1mA Ic=0 


Collector Cutoff Current Vors=60V 
Vers=60V Ta=125°C 


Collector-Emitter Saturation Voltage e Ic=500mA IBp=50m 
Base-Emitter Voltage F Ic=300mA Vog=1V 


D.C. Current Gain Ic=100mA VogelV 


Ig=300mA Vop=1V 


Ic=100mA VgE=1V 


Current Gain-Bandwidth Product Ic=10mA Vog=5V 


Collector-Base Capacitance 3BC431 Vcp=l10V Ig=0 
BC432 f=1MHz 
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BC440 BC441 BC460 BC461 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





CASE TO-39 
THE BC440, BC441, BC460, BC461 ARE SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR AF DRIVERS AND OUTPUTS, [= 
AS WELL AS FOR SWITCHING APPLICATIONS UP TO 1 
AMPERE. THE BC440, BC441 ARE NPN AND ARE COMPLE- 
MENTARY TO THE PNP BC460, BC461 RESPECTIVELY. 


Cig 
E 
BC440(NPN)  BC441(NPN 
ABSOLUTE MAXIMUM RATINGS — for pnp devces, voltage and current values ave negate, BC460(PNP)  BC461{(PNP 


i 
q 


Collector-Emitter Voltage (RBE< 100) VCER 50V 15V 
Collector-kmitter Voltage (Ip=0) VCEO 40V 60V 
Emitter-Base Voltage VEBO 5v 5V 
Collector Current Ic 1A 
Collector Peak Current IcM 2A 
Total Power Dissipation (Te<25°C, Yog<10V) poy 10w 
(Ta<250¢) lw 
Operating Junction & Storage Temperature Tye Tstg -55 to 200°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted 


. BC440 BC441 
SYMBOL BC460 BC461 | UNIT 
MIN MAX |MIN MAX 



















TEST CONDITIONS 





Collector-Emitter Breakdown 
Voltage 


Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


To=100mA Ips0 





Ig=0.1mA Icq=0 
Vop=40V Ig=0 


VoE=50V RBE=100q) 
VCE=70V RBE=100. 


Ic=lA Tp=0.1A 









Collector Cutoff Current IceRr 








Collector-Rnitter Saturation 
Voltage 


Base-Emitter Saturation Voltage 
D.C. Current Gain 


| VCE(sat)* 


Ic=lA IB=0.14 
Ic=500mA VCE=4V 
















VBE(sat)* 


Group 4 
Group 5 
Group 6 


Ic=lA Vor=2V 
IC=50mA VCEs4V 
VcB=10V IkE=0 
f=1MHz 


Current Gain-Bandwidth Product 





Collector-Base Capacitance 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





BC440 BC441 BC460 BC461 





TYPICAL CHARACTERISTICS 


Ptot vs TA 
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BC527 BC528 


PNP SILICON AF MEDIUM POWER TRANSISTORS 


THE BC527, BC528 ARE PNP SILICON PLANAR 


EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 


APPLICATIONS. THE BC527, BC528 ARE COM- 
PLEMENTARY TO THE NPN TYPE BC537, BC538 
RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Emitter Voltage 
Enitter-Base Voltage 
Collector Current 
Collector Peak Current (t«< 10mS) 
Total Power Dissipation (@ Tc <250¢) 
(@ Ta $250) 
Operating Junction & Storage Temperature 


THERMAL RESISTANCE 
Junction to Case 
Junction to Ambient 





0 50 100 150 200 
Ta (¢) 


CASE T0-92A 
EBC 
Be527 BC528 
-Voro 60V 80V 
-Voro 60V s0v 
-Vep0 6v 
-I¢ 1A 
-Iemu 1.58 
Prot 1.5W 
625mW 
T3, Tate -55 to 150°C 
Ojo 83°C/W max. 
O50 200°C/w max. 
Erg vs I¢ 





reo 
Bik. 
ar 






UM mah ti 
PUT PP ETN 
TA=250¢ 1 

Pulse Test] [ [Tf Ui) 


1 10 100 1000 
“Ig (ma) 





BC527 BC528 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Collector-Base Breakdown 
Voltage 


Collector-Enitter Breakdown 
Voltage 


Emitter-Base Breakdown Voltage 


Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Emitter Saturation 
Voltage 


Base-Bnitter Saturation Voltage 
D.C. Current Gain 
Group 6 
Group 10 
Group 16 
Group 25 


All Groups 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 





V i 
oRcelest) Ln 


1 10 100 1000 
- Ic (ma) 





-Ic=0.lmA IEg=0 


-Ic=10mA = IB=0 


=Tga0,OlmA Ic=0 


-Vop=-40V. IE=0 
-Vcp=60V Ip=0 


<Vep-4V Ice 


-Ic¢=500mA -Ipa50mA 
-Ig=lA -Ip=0.1A 


-Ic#150mA -Ip=15m 
-Ic=100mA -VcE*1V 


~Ige10mA -VcE=10V 


~I¢=500mA -VcE=10 
-Ic=1A —-VCE=100 


-Ic=50mA -VcE=1OV 


-VcoB=10V Ig=0 
f=1MHz 





{ft TAn25°C 

CET TTT -voee1oy 
Sa 
1 a 
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BC537 BC538 
NPN SILICON AF MEDIUM POWER TRANSISTORS 





THE BC537, BC538 ARE NPN SILICON PLANAR CASE TO-92A 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 

AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 

APPLICATIONS. THE BC537, BC538 ARE COM- ' 
PLEMENTARY TO THE PNP TYPE BC527, BC528 q 


RESPECTIVELY. 
EBC 

ABSOLUTE MAXIMUM RATINGS BC537 «= BC538 
Collector-Base Voltage VcRO 60V 80V 
Collector-Emitter Voltage VCEO 60V 80V 
Emitter-Base Voltage VEBO 6V 
Collector Current Ig 1A 
Collector Peak Current (t <10msS) Icm 1.5A 
Total Power Dissipation (@ Tc <250C) Ptot 1.5W 

(@ Ta $ 25°C), 625mW 
Operating Junction & Storage Temperature Tj» Tetg -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case 50 83°C/W max. 
Junction to Ambient O50 200°C/w max. 


Taw25°C. 
| Pulse Test 

















() 
0 50 100 150 200 
T, (°c) 





BC537 BC538 





SCTRITAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 





Ic=0.1mA Ip=0 










Collector-Base Breakdown 
Voltage 










Collector-Emitter Breakdown Ic=l0mA Ip=0 


Voltage 





Ig-0.0lmA Ic¢=0 





Emitter-Base Breakdown Voltage 






Collector Cutoff Current Vop=40V Ip=0 


Vop=600¥ Ifs0 








Emitter Cutoff Current Vep=4¥ Ic=0 


















Ic=500mA Ip=50mA 
Icg=lA  IBe0.1A 


Collector-Emitter Saturation 
Voltage 






Base-Emitter Saturation Ic=150mA Ip=15mA 


Voltage 
D.C. Current Gain Ic=100mA Vcp=lV 
Group 6 
Group 10 
Group 16 
Group 25 










Ig=l0mA Vog=10V 
I¢=150mA VcE=1OV 


All Groups 






Ic=50mA Vcog=l0V 





Current Gain-Bandwidth Product| fr 






Vop=10V Ip=0 
f=1MAz 





Collector-Base Capacitance 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Vou(sat) & VBE(sat) vs Ic 















































Ic (ma) 
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BC546 through BC550 
NPN SILICON AF SMALL SIGNAL TRANSISTORS 





THE BC546 THROUGH BC550 ARE NPN SILICON PLANAR CASE T0-92F 
EPITAXIAL TRANSISTORS FOR USE IN AF SMALL SIGNAL 

AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS. 

THEY ARE COMPLEMENTARY TO BC556 THROUGH BC560. 


THE BC549, BC550 ARE CHARACTERIZED BY LOW NOISE 


FIGURE. 
CEB 

ABSOLUTE MAXIMUM RATINGS BC546 BC547 BC548 BC549 BC55O 
Collector-Base Voltage VoBoO 80V 50V 30V 30V 50V 
Collector-Emitter Voltage (VBE=0) VCES 80V 50V 30V 30V 50V 
Collector-Emitter Voltage (Ip=0) Vcro 65V  45¥ «300.0 30V.—tsF SV 
Emitter-Base Voltage VEBO 6V 6V 5V 5v 5v 
Collector Current I¢ 100mA 
Collector Peak Current Icom 200mA 
Total Power Dissipation (Ta <25°C) Ptot 500mw 

derate 4mW/°C above 25°C 
Operating Junction & Storage Temperature Ty Tste -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)’ 


sre os re | oa 


Ic=10pA Ig=0 

















Collector-Base Breakdown Voltage 
BC546 
BC547 
BC548 


BC549 
BC550 


Collector-Emitter Breakdown Voltage 
BC546 
BC547 
BC548 
BC549 
BC550 


Collector-Emitter Breakdown Voltage 
BC546 
BC547 
BC548 
BC549 
BC550 
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sa<sdca 

















Ic=2mA(Pulsed) 
Ip=0 










<saddd< 












BC546 through BC550 


Emitter-Base Breakdown Voltage 
BC546 


Collector Cutoff Current ES Vop=30V_Ip=0 
Vcop=30¥ In=0 
Ta=150°C 
Collector-Enitter Saturation Voltage VcE(sat) 0.07 0.2 aca ia Ic=l0maA Ip=0.5n 
0.220.6 |v | Ic=100mA Tp=5mA(Pulsed ) 


Collector-Bnitter Knee Voltage 0.3 0.6 Ic=l0mA, IB=value at 
which Ic=llmA Vcg=1V 


Base-Emitter Saturation Voltage VBE(sat) erty | I 


| V | Ice100ma Tp-5mA(Puleed) 


Base-Emitter Voltage 


omeagar fr 
I ME 


Current Gain-Bandwidth Product 
aaa Vor=5V 


Collector-Base Capacitance 


Ic=0.2mA Vcen=5V 
Rg=2KNX f=30H2-15kHz 





FLICKER NOISE MEASUREMENT 
Transistor under test Amplifier. Band-Pass Filter AF Valve Voltmeter et Se 


GHD WAHS| “base 
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BC546 through BC550 


D.C. CURRENT GAIN (HFE) AT VoE=5V_ TA=250C 






BC546, BC547 


BC546, BC547 é 
BC548 BC548 BC548 
© Ig BC549, BC550 BC549, BC550 
EFE GROUP A EFE GROUP B EYE GROUP C 
MIN TYP MAX MIN TYP MAK MIN TYP MAX 
[aaa [ho a70 220 [200500450 
100mA 100 160 





Voltage Feedback Ratio re 1.5 2 
Small Signal Current Gain | hre 240 330 500 
wo] 








TYPICAL CHARACTERISTICS AT Ta=25°C (Pulse Test 





0.C. CURRENT GAIN VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 





ie a 
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TTL sere hr 
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BC546 through BC550 





TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED) 



































































































































COMMON EMITTER CURRENT GAIN — BANDWIDTH PRODUCT 
OUTPUT CHARACTERISTICS vs COLLECTOR CURRENT 
Io fr 
(mA) BUA “| (MHz) rs L 
1.5 300 VcEe=5V 
| 4A | 
4 
1.0 —— L 3uA 200 
2uA 
0.5 : 100 
Ip=1 yA 
0 0 
0 1 2 3 4 5 0.1 1 10 100 
Vce (v) ; Ig (mA) 
COLLECTOR CUTOFF CURRENT h-PARAMETERS (NORMALIZED) 
vs AMBIENT TEMPERATURE VS COLLECTOR CURRENT 
200 r 
100 k=: — 
'cBo 
(nA) 

































































0.1 
0 40 80 120 160 
Ta (°c) 
EQUIVALENT NOISE VOLTAGE AT BASE BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
_ il 
Vce=5V ‘ 
Vv’ : CE f=30-15K Hz 
on Rg=10! f=10-50Hz Rig=5000. 
0.15) i 
Rg=5ko Rg@2 
0.10) 
Rg 
0.05} 
BC549 
0 BC550 
10 100 1000 100 1 
Ic WA) Ie WA) 


2,784300B/4500B 


BC556 through BC560 
PNP SILICON AF SMALL SIGNAL TRANSISTORS 














HE BC556 THROUGH BC560 ARE PNP SILICON PLANAR CASE T0772 
EPITAXIAL TRANSISTORS FOR USE IN AF SMALL SIGNAL 

AMPLIFIER STAGES AND DIRECT COUPLED CIRCUITS. 

THEY ARE COMPLEMENTARY TO BC546 THROUGH BC550. 

THE BC559, BC560 ARE CHARACTERIZED BY LOW NOISE 

FIGURE. CEB 

ABSOLUTE MAXIMUM RATINGS BC556 BC557 BC558 3BC559 BC560 
Collector-Base Voltage ~-VCBO 80V 50V 30V 30V 50V 
Collector-Enitter Voltage (Vpg=0) -VCES sov 50V. 30V 30V = 50V 
Collector-Emitter Voltage (Ip=0) -VCEO 65V 45V 30V 30V 45V 
Emitter-Base Voltage -VEBO BV 

Collector Current -I¢ 100mA 

Collector Peak Current -ICM 200mA 

Total Power Dissipation (TA<25°C) Pot 500mW 


derate 4mW/°C above 25°C 


Operating Junction & Storage T. perature Tj, Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


pox vp wat | ooze] oe coODTONS 


Collector-Base Breakdown Voltage -Ic=10pa Ig=0 
BC556 
BC557 
BC558 


BC559 
BC560 


Collector-Emitter Breakdown Voltage 
BC556 
BC557 
BC558 
BC559 
BC560 


Collector-Emitter Breakdown Voltage 
BC556 
BC557 
BC558 
BC559 
BC560 
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~Ig=10pa VBE=0 






ssas<4< 









~Ic=2mA( Pulsed ) 
Ip=0 





sa<sdd<a 








BC556 _ through BC560 





D.C. CURRENT GAIN (BFE) AT -VCE=5V TA=25°C 


BC556, BC557 BC556, BC557 BC556, BC557 
BC558 BC558 ies 
BC559» BC560 BC560 


HFE GROUP VI HFE GROUP A GROUP B BFE 
MIN TYP MIN |__MIN TYP MAX _| Se 





h - PARAMETERS AT -Ic=2mA --VoR=5V f=1KHz Ta=25°C 


Voltage Feedback Ratio eet ae 
Small Signal Current on 


Output Admittance 





TYPICAL CHARACTERISTICS AT TA=250C_ (Pulse Test) 





0.C. CURRENT GAIN VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 






























































































































































BC556 through BC560 












PARAMETER SYMBOL | MIN TYP MAX TEST; CONDITIONS 
Emitter-Base Breakdown Voltage | ve | 5 | Y¥ | -terlp -IE=1pA “Ics0 
Collector Cutoff Current ears Fat | steas3or Ip=0 


-VeB=30V Ip=0 Ta=150°C 


Collector-Emitter Saturation Voltage -VcE(sat) 0.1 0.3 a -Ic#10mA -Ip=0.5mA 
0.25 0.65/ V | -Ic=100mA -Ip=5mA(Pulsed 


Collector-Emitter Knee Voltage -VCEK 


Base-Emitter Saturation Voltage Seal SE 
0.6 0.65 0.75 


“72 
: 
3.2 
= 10 
4 
eer 


cee 


Flicker Noise Voltage Referred to ih 
Base BC559,560 only 0.11 PY 


FLICKER NOISE MEASUREMENT 












° 

we 

oO 

a 
a EGE 


-Ic=10mA, Ip=value at 
which -IC=llmA -VcE=l1V 





-Ic=10mA__-Ip=0.5mA 
-Ic=100mA -Ip=5mA( Pulsed 


a 3 | 


Base-Emitter Voltage 








-Ic=l0mA ~VCE=5V 


Current Gain-Bandwidth Product -Ig=10mA -VcoR=5V 


-VcB=10V Ig=0 f=1MHz 


-Ig=0.2mA -VoE=5V 
Ro=2ka = fel kHz 
of =2008z 


4 
5 


Collector-Base Capacitance 


Noise Figure 


BC556, 557558 
BC559, 560 








Noise Figure 


~Ic=0.2mA -VcE=5V 
BC559 only 


RG=2Ko f=30Hz-15KHz 






-I¢c=#0.2mA -VoR=5V 
Rg=2ka = f=10-50Hz 





‘Transistor under test. Amplifier Band-Pass Filter AF Valve Voltmeter 








BC556_ through BC560 





TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


COMMON EMITTER 
OUTPUT CHARACTERISTICS 








COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 
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EQUIVALENT NOISE VOLTAGE AT BASE 


vs COLLECTOR CURRENT 


Ae Voe-8V 


f=10—-50Hz 


SE staal 
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CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 


Ae ee iL a 








lo (mA) 


h-PARAMETERS (NORMALIZED) 
vS COLLECTOR CURRENT 





elo ay 


BROAD BAND NOISE FIGURE 
vs COLLECTOR CURRENT 
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BC727 BC728 


PNP SILICON AF MEDIUM POWER TRANSISTORS 


THE BC727, BC728 ARE PNP SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 
AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 
APPLICATIONS. THE BC727, BC728 ARE COM- 
COMPLEMENTARY TO THE NPN TYPE BC737, BC738 
RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Peak Current (t<10mS) 
Total Power Dissipation (@ Tc < 25°C) 
(@ T, 25°C) 
Operating Junction & Stoarage Temperature 


THERMAL RESISTANCE 


Junction to Case 


Junction to Ambient 


Ptot vs Ta 





0 
O 50 100 150 200 
Ta (0g) 





CASE TO-92A 


EBC 


BC727 BC728 


-VoRo 50V 30V 
-Yoro 40V 2sy 
-TEBO 5Vv 
-I¢ 1.5A 
-Icy ; 265A 
Ptot 1.5W 
625mw 
Tj» Tstg -55 to 150°C 
Qjc 83°C/W max. 
Osa 200°C/W max. 
250 Arp vs Ic 
PT TT 
aig a 
Hyg 5° 









iti (ma 
ET a 
LUT TT TT 
Tae25ec | UI TTT 
pulse Test | [TTT TUTTI 












BC727 BC728 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


rs PY 






Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown 
Voltage 


Emitter-Base Breakdown Voltage 


Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Emitter Saturation -Vor(sat)* 
Voltage 


Base-Emitter Saturation Voltage 
D.C. Current Gain 
Group 10 
Group 16 
Group 25 
Group 40 


All Groups 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Vor(sat) & VBE(sat) ve Ic 


20 
a 
oot TTA 













PO 
HTH | 
o. ett ed 









Pete tH tt 

pelos ae meee UTI 

1 10 100 1000 
~ Ic (mA) 





-Ic=0.1mA Ip=0 


-Ic=l0mA Ip=0 


-Ige0.1mA Ig=0 


-Vep=40V Ip=0 
-Vop=25V Ip=0 


-Vep=4V¥ 0 I¢=0 
-Ig=500mA -Ip=50m 
-I¢=500mA -Ip=50mA! 
-Ig#lA -Ip=0.1A 


-Ig=100mA -Vcr=1V 


-Tc=500mA -Vop=1V 
-Io=lA -VoE=1V 


-I¢=50mA: -VcE=10V 


-VoB=10V Ig=20 
f=1MHz 
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BC737 BC738 
NPN SILICON AF MEDIUM POWER TRANSISTORS 





THE BC737, BC738 ARE NPN SILICON PLANAR CASE TO-92A 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVER 

AND OUTPUT STAGES, AS WELL AS FOR UNIVERSAL 

APPLICATIONS. THE BC737, BC738 ARE COM- 

PLEMENTARY TO THE PNP TYPE BC727, BC728 


RESPECTIVELY. 
EBC 

ABSOLUTE MAXIMUM RATINGS BC737 BC738 
Collector-Base Voltage VcBoO 50V 30V 
Collector-Emitter Voltage Voro 40V 25V 
Emitter-Base Voltage VEBO 5V 
Collector Current Ic 1.54 
Collector Peak Current (+t <10mS) ; Tom 205A 
Total Power Dissipation (@ Tc <25°C) Ptot 1.5W 

(@ 7, < 250°C) 625mW 
Operating Junction & Storage Temperature T3s Tete ~55 to 1500C 
THERMAL RESISTANCE 
Junction to Case Ojc 83°C/W max. 
Junction to Ambient Oja 200°C/W max. 


Ig 
ll T,=25°C 
se Teg i 


. KI 


see 150 (LUT 












| | 
o LEU PLUM TTT 
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50 100 150 200 10 100 1000 
tT, (°c) Ic (ma) 





BC737 BC738 





ELECTRICAL CEARACTERISTICS (Ta=25°C unless otherwise noted 


Ic=0.lmA Ip=0 


Collector-Emitter Breakdown ; Ic=10mA Ip=0 
Voltage 


Emitter-Base Breakdown Voltage Ig=0.1lmA Ic=0 


Collector Cutoff Current Vop=40V In=0 
Vcp=25V Ipe0 


Emitter Gatoff Current Vep=4V Ic=0 


Collector-Emitter Saturation VcE(sat)* . Ic=500mA Ip=50m 


Voltage 


Base-Enitter Saturation Voltage | Vae(sat)* . Ic=500mA Ip=50m. 
Ic=lA Ip=0.1A 


D.C. Current Gain Ic=100mA VcE=1V 
Group 10 
Group 16 
Group 25 
Group 40 


All Groups Ic=500mA VcE=1V 
m 1298 Vonel¥ 


Current Gain-Bandwidth Product Ip=50mA VcE=10V 


Collector-Base Capacitance Ycp=10V Ip=0 





* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1% 


6 Vor(sat) & VBE(sat) vs To 





100 1000 
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BD220 BD221 BD222 


NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 


THE BD 220, BD 221 AND BD 222 ARE NPN 
SILICON SINGLE DIFFUSED MESA POWER 
TRANSISTORS DESIGNED FOR LOW SPEED 
SWITCHING AND AUDIO AMPLIFIER APPLICATIONS. 
THEY FEATURE LARGE SAFE OPERATING AREA 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage CBO 
Collector-Emitter Voltage Voro 
Emitter-Base Voltage Veo 
Collector Current Tg 
Base Current Ty 
Total Power Dissipation @ Tc<25°C Poot 
@ Ts<25° 
Junction Temperature qT; 
Storage Temperature Range Tete 
THERMAL RESISTANCE 
Junction to Case 56 
Junction to Ambient 54 





CASE TO-220B 


BCE 


BD 220 BD 221 SBD 222 
80V 60V 80V 
70V 40V 60v 

WV 5V BV 
AA 
2a 
36W 
1,8 
150°c 
-55 to +150°C 


3.5°C/W max. 
70°c/w max. 


a Oe cn Yared] 





= TT ase sees 
ai iN i 
100 Ee | 
80 











BD220 BD221 


ELECTRICAL CHARACTERISTICS a unless otherise noted) 





BD 220/222 
BD 221 


BD 220/222 
BD 220/222 


Collector Cutoff Current BD 220/222 
BD 221 


Collector Cutoff Current BD 220/222 
BD 221 


Emitter Cutoff Current BD 220 
BD 221/222 


Base-Emitter Voltage BD 220 
BD 221 
BD 222 


Collector—Enitter Saturation Voltage 
BD 220 


BD 221 
BD 222 


D.C. Current Gain BD 220 
BD 221 
BD 222 


Current Gain-Bandwidth product 
* Pulse Test : Pulee Width=0.3m8, Duty Cycles 1% 


Tp=001A 


T,=001A 


T2001 


EroOv 


em 
Tc=150°C 


Vop=65V 
VeE=35V 


Vor=65V 
Vop=35V 
Tc=l 


VEB=7V 
VEB=5V 


Ic=0.5A 
Ice 1A 
Tc=1.5A 


Ic=0.5A 
Ice 1 A 
Ic=1.5A 
Ic=0.5A 
Ice lA 
Ic=1 5A 


Ic=0.2A 





BD222 





1,70 


Ry 1000. 


Vapel.5V 


Ry 7100.0. 
R,,7100s. 


VEB=1.5V 
VEB=1.5V 


VeB=1.5V 
VeBel.5V 


Ic=0 
Ic=0 


Vop=4v 
VcR=4V 
Vcg=4V 


Ip=0.05A 
Ip=0.1 A 
Ip=0.15A 


Vop=4V 
VoE=4V 
VoE=4V 


VoR=4V 


12.77 -MA 


BD239 BD239A BD239B 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE BD 239, BD 239A AND BD 239B ARE NPN CASE TO-220B8 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUEPUT 
STAGES IN AUDIO AMPLIFIERS, THE BD 239, 
BD 239A AND BD 239B ARE COMPLEMENTARY TO 
BD 240, BD 240A AND BD 240B RESPECTIVELY. 


BCE 

ABSOLUTE MAXIMUM RATINGS BD 239 BD 239A BD 239B 
Collector—Emitter Voltage 

with B,,=100.0 Vor 55v 70v 90v 

with base open Voro 45y 60v 80V 
Emitter-Base Voltage Vaso 5v 
Collector ‘Current Ty 2A 
Base Current iB la 

. 0 

Total Power Dissipation (1y<25 Cc) Prot 30W 
Junction Temperature T j 150°C 
Storage Temperature Range Tstg 55 to #150°C 
THERMAL RESISTANCE 
Junction to Case 856 4.17°c/W max. 


SAFE OPERATING AREA (D.C.) 
0 








BD239 BD239A BD239B 





ELECTRICAL CHARACTERISTICS (2,=25°C unless otherwise noted) 


BD 239A 
BD 239B 


with base open 
BD 239 
BD 239A 
BD 239B 


Collector Cutoff Current 
BD 239, BD 239A 
BD 239B 


Collector Cutoff Current 


BD 239 
BD 239A 
BD 239B 


Emitter Cutoff Current 
Collector-Enitter Saturation Voltage 
Base-Emitter Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 










7,=25°C | 
Pulse Test 
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° 






ain Il 
Cae sat) ii Ay 
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BD239C through BD242C 


COMPLEMENTARY 
SILICON EPITAXIAL BASE AF POWER TRANSISTORS 





THE BD239C THROUGH BD242C ARE COMPLEMENTARY pene een 
SILICON EPITAXIAL BASE AF POWER TRANSISTORS. 
THEY FEATURE 100V MINIMUM COLLECTOR TO EMITTER 
BREAKDOWN VOLTAGE. THE BD239C, BD241C ARE NPN. 
THE BD240C, BD242C ARE PNP. 
BCE 
BD239C(NPN BD241C(NPN) 

ABSOLUTE MAXIMUM RATINGS For pep devices, voltage and current volves ae negate, BD240C(PNP)  BD242C( PNP) 
Collector-Bnitter Voltage (RBE=100n) VCER 115v 115V 
Collector-Enitter Voltage (IBe0) VcEO 100V 100V 
Bnitter-Base Voltage VEBO 5v 5v 
Collector Current Ie 2A 3A 
Total Power Dissipation (Te<25°¢) Prot 30w 40W 

(Ta< 25°C) Ww ow 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 


THERMAL RESISTANCE 
Junction to Case 5c 4.17°C/W max. 3412°C/W max. 
Junction to Ambient Oja 62.5°C/w max. 62.5°C/W max. 


SAFE OPERATING AREA (D.C.) 
0 





nN 


BD239C, BD240C Neill 
|_| | |__| 

omow cme 

— t+ 













NCH 
Nt 
mui 


1 10 100 





Collector-Bmitter Breakdown 
Voltage 


Collector-Enitter Breakdown 
Voltage . 


Collector Cutoff Current 


Collector Cutoff Current 


BD239C 
a 


BD239C through BD242C 


BD241C 
Matai 


ae TEST CONDTIONS 


Ic=30mA RpE=1002 


Ic=30mA Ip=0 


Vog=60V Ip=0 


VcE=100V vVpE=0 


Bnitter Cutoff Current Vep=5V Ic=0 
Collector-kmitter Saturation 


Ic=la 
Voltage 


Ic=3A 


Ip=0.2A 
Tp=0.6A 
Base-Emitter Voltage Ic=la 
Ig=3A 


VoE=4V 
VcE=4V 


Ic=0.2A 
Ig=la 
Ig=3a 


D.C. Current Gain VcE=4V 


Vor=4V 
Vor=4V 
Small Signal Current Gain Tg=0.5A 
f=lkHz 


Vog=LOV 


Current Gain-Bandwidth Product Ig=0.2A 


Ic=0.5A 


Vcr=10V 
Vou=10V 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=l% 


Foe NORMALIZED “® 








Pulse Test 


Ill Tam25°C| 
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fa A Th 
Ls et 
A 
Ven(sat 


r IZ 
peenots UU 


8.01 et 1 10 








VOLT 
° 











































































3.78.8700E.0870E 


BD240 BD240A BD240B 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE BD 240, BD 240A AND BD 240B ARE PNP CASE TO-220B 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE BD 240, 
BD 240A AND BD 240B ARE COMPLEMENTARY TO 
BD 239, BD 239A AND BD 239B RESPECTIVELY. 





ABSOLUTE MAXIMUM RATINGS BD 240 BD 240A BD 2408 
Collector-Emitter Voltage 
with Rpg=100.0 Vor 55V TOV gov 
with base open -VCEO 45V 60V 80V 
Emitter-Base Voltage ~-VEBO 5V 
Collector Current -Ic 2A 
Base Current ~Ip 1A 
Total Power Dissipation (Tc < 25°¢) Prot 30W 
Junction Temperature Tt 150°C 
Storage Temperature Range Tote -55 to +150°C 


THERMAL RESISTANCE 
Junction to Case jc 4.17°C/w max. 








SAFE OPERATING AREA (D.C.) 






gan : 
40 an eae 
pee it 3-4 
Scele = 
< | 
3 a 
a &e 











Collector-Emitter Breakdown Voltage 


With external base-emitter resistance 
BD 240 


With base open 


BD 240A 
BD 240B 


BD 240 
BD 240A 
BD 2408 


Collector Cutoff Current 


BD 240, BD 240A 
BD 


Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Emitter Saturation Voltage 


Base-Enitter Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


* Pulse Test : 



































Hee normalize ¥® 1c 
1,6 I 
1.4 Hil 
1.2 , | Hi 
a 
ie 1.0 
3 08 
3 Oo 1H 1 
m 0.6 .-Von=4v 
2 on Ta=250C 
a] : Pulse Test 
=" 0.2 
9 oro 1 
- Ic (A) 


BD240 BD240A BD240B 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


saad <<< 


Ipe0 
Ip=0 


Y Vpg=0 
Vpg=0 
VpE=0 
Ig=0 


<< B BEB BB 


-Ic=lA -Vop=4V 


~Ig=0.2A —VoR=4V 
-Ig=lA -VeR=4V 


“Ip=0.2A -VoR=10V 


Pulse Width=0.3mS, Duty Cycle=1% 


Vor(sat) & “ae V8 1 
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12.77.0870E 


BD241 BD241A BD241B 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE BD 241, BD 241A AND BD 241B ARE NPN 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE BD 241, 
BD 241A AND BD 241B ARE COMPLEMENTARY TO 
BD 242, BD 242A AND BD 242B RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Emitter Voltage (RBE=100n) VCER 
Collector-Emitter Voltage(1p=0) VcEO 
Emitter-Base Voltage VEBO 
Collector Current Ic 

Base Current Ip 
Total Power Dissipation @ Tc <25°C Ptot 

@ Tas 25°C 
Junction and Storage Temperature Ty Tatg 


THERMAL RESISTANCE 
Junction to Case Ojc 
Junction to Ambient Oja 





CASE T0-220B 


i 


BCE 


BD241 BD241A BD241B 
55V 70V 90V 
45v-60V 80v 

5v 
3A 
1A 
40w 
2w 
-55 to +150° 


3.12°C/w Ss max. 
62.5°C/W = max. 


SAFE OPERATING AREA (1).C.) 
0 = 








BD241 BD241A BD241B 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


Collector-Emitter Breakdown Voltage 
BD241 
BD241A 
BD241B 
Collector Cutoff Current 
BD241, BD241A 
BD241B 
Collector Cutoff Current BD241 
BD241A 
BD241B 
Emitter Cutoff Current 
Base-Emitter Voltage 
Collector-Emitter Saturation Voltage 


D.C. Current Gain 
Small Signal Current Gain 


Current Gain-Bandwidth Product 


* Pulse Test : 


Abe radii ve I, 


Hi 
[mney | 
at LA 


OC 
i 


1A OH 
Ln CONT 
“scr TT TNI 
Teer THIN LIM 


0 
0.01 0,1 1 10 





Pulse Width=0.3mS, Duty Cycle=1% 


TEST CONDITIONS 


Vop=30V Ip=0 
Vor=60V Ip=0 


oo 
ee 


Vcr=45V VaE=0 
VcE=60V Vpp=0 
Vogs80V Vpp=0 
Vep=5V Ic=0 


Ic=3A VcE=4V 


ooo 
z . cee 
nN @ Lad NNN wo 


Pow 
: 


Ic=3A Ip=0.6A 


Ic=1lA Vop=4V 
Ic=3A Vop=4V 


Ic¢=0.5A Vop=l0V 
f=1kHz 





Ig=0.5A Voq=l0V 


Vou(sat) & “BE ve Ic 


“SET Tease 


Bill | Pulse Test | 
a 
A) Zan 


VBE 
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12.77.87008 


BD242 BD242A BD242B 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE BD 242, BD 242A AND BD 242B ARE PNP CASE TO-220B 
SILICON EPITAXIAL BASE POWER TRANSISTORS 

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 

SATAGES IN AUDIO AMPLIFIERS. THE BD 242, 

BD 242A AND BD 242B ARE COMPLEMENTARY TO 

BD 241, BD 241A AND BD 241B RESPECTIVELY. 


BCE 

ABSOLUTE MAXIMUM RATINGS BD242 BD242A BD242B 
Collector-Emitter Voltage (RBE=1002) -VCER 55V 7OV 90V 
Collector-Emitter Voltage (TB=0) -VCEO 45V 60V 80V 
Enitter-Base Voltage -VEBo 5v 
Collector Current -I¢ 3A 
Base Current -Ip lA 
Total Power Dissipation @ Tc <25°C Prot 40W 

@ |< 25°C 2w 
Junction and Storage Temperature Tj» Tate -55 to +150°C 
THERMAL RESISTANCE 
Junction to Case Oj 3.120C/Ww max. 
Janction to Ambient , Oja 62.5°C/W = max. 


SAFE OPERATING AREA (.C.) 




















BD242 BD242A BD242B 





ELECTRICAL CHARACTERISTICS (TaH25% unless otherwise noted) 


Collector-Emitter Breakdown Voltage FLVckO* 
BD242 
BD242A 
BD242B 


Collector Cutoff Current 
BD242, BD242A . -VoE=30V Ip=0 
BD242B é -Vog=60V Ip=0 
Collector Cutoff Current BD242 . -Vop=45V VBE=0 
BD2424 : -Vog=60V  VBE<O 
BD242B : -VcE=80V VBE=0 
Emitter Cutoff Current -Vpp=5V I¢=0 
Base-Emitter Voltage . -Ic=3A -VcE=4V 


Collector-Emitter Saturation Voltage . -Ig=3A -Ip=0.6A 


D.C. Current Gain -Ige1A -Vog=4V 
-Ic=3A -Vog=4V 


Small Signal Current Gain ~Ic¢=0.5A -Vop=l0V 
f=lkHz 


Current Gain-Bandwidth Product -Ig=0.5A -VoR=lOV 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1%, 


vs I, 


ii NORMALIZED 


Vox(sat) & “BE v8 '¢ 


1.6 - 
|] Tan250c 
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12.77.0870E 


BD533 BD535 BD537 


NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE BD 533, BD 535 AND BD 537 ARE NPR 
BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE BD 533, 


SILICON EPITAXIAL 


BD 535 AND BD 537 ARE 


COMPLEMENTARY 
BD 534, BD 536 AND BD 538 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Enitter Voltage 
Emitter-Base Voltage 

Collector Current 

Collector Peak Current (t ¢10ms) 
Base Current 

Total Power Dissipation @ Tc<25°c 
Junction Temperature 

Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 
Junction to Ambient 


SAFE Uelnt AREA (1).C.) 








Yoo 
Vcro 
VEBO 
Ig 


IB 
Ptot 
Tj 
Tstg 


950 
Oja 


po TTI NT 
a BEL 





CASE TO-220B 


BCE 


BD. 533 BD.535 BD_537 
45V 60V 80V 
45V 60V 80V 

5v 

4a 

8A 

lA 

50w 

150°C 
-55 to +150°C 


2.5°C/W = max. 






70°C/Ww = max. 
: Fee nowmatrzen V® Ie 
LT 
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BD533 BD535 BD537 





ELECTRICAL CHARACTERISTICS Cre mee unless otherwise noted) 


[—_ wens [nr tat [reo 


Collector-Base Breakdown Voltage Ic=0.1mA Tg0 
BD 533 
BD 535 
















Emitter-Base Breakdown Voltage 
BD 533, BD 535, BD 537 


Tge0.1mA Ic=0 









Collector Cutoff Current 







BD 533 Vep=45V Ige=0 
BD 535 Vep=60V Ig=0 
BD 537 Vop=80V Ip=0 











Collector Cutoff Current 
BD 533, BD 535, BD 537 


Vor=45V Vppe0 





Emitter Cutoff Current Vep=5V Ic=0 













Collector-Emitter Saturation Voltage Ig=2A Ip=0.2A 


Ic=6A Ip=0.6A 





Base-Emitter Voltage Ic¢=2A Vop=2V 






D.C. Current Gain 









BD 533 
BD 535 
BD 537 


Ig=10mA Vop=5V 












BD 533 
BD 535 
BD 537 


All types 


Ig=2A VoE=27 


Current Gain-Bandwiftth Product 


* Pulse Test + Pulse Width=0.3mS, Duty Cycle=1% 


12.77.8500E 


BD534 BD536 BD538 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE BD 534, BD 536 AND BD 538 ARE PNP eis 
SILICON EPITAXIAL BASE POWER TRANSISTORS 

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 

STAGES IN AUDIO AMPLIFIERS. THE BD 534, 

BD 536 AND BD 536 ARE COMPLEMENTARY TO 
BD 533, BD 535 AND BD 537 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

Collector Current 

Collector Peak Current (t <10ms) 
Base Current 

Total Power Dissipation @ Tc<25°C 
Junction Temperature 


Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 


Junction to Ambient 


SAFE OPERATING AREA ().C.) 
0 — 




















BCE 


BD 534 BD 536 BD 538 


-VcBo 45v 60V s0v 
-VCEO 45V 60V 80V 
-VEBO 5v 

-I¢ 4A 

-Icem BA 

-Ip 1A 

Ptot 50w 

Ty 1500°¢ 

Tstg -55 to +150°C 

@jc 2.5°C/W = max. 
Oja 70°C/W max. 


Bag NORMALIZED ™’ si, 
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BD534 BD536 BD538 





ELECTRICAL CHARACTERISTICS (TaA=25°C unless otherwise noted) 


TEST CONDITIONS 


Collector-Base Breakdown Voltage -Ic=0.1mA Ip=0 
BD 534 
BD 536 
BD 538 


Collector-Enitter Breakdown Voltage -Ic=100mA Ip=0 
BD 534 
BD 536 
BD 538 


Emitter-Base Breakdown Voltage -Ig=0.1lmA Ic=0 
BD 534, BD 536, BD 538 


Collector Cutoff Current 
BD 534 -Vop=45V Ip=0 
BD 536 . -Vop=60V IE=0 
BD 538 -Vop=80V Ip=0 


Collector Cutoff Current : 
BD 534 ~VoE=45V Vpp=0 
BD 536 
BD 538 


“Smitter Cutoff Current -Vepe5V Ic#0 


Collector-Emitter Saturation Voltage} -Ic=2A -Ip=0.2A 
-Ic=6A -Ip=0.6A 


Base-Emitter Voltage -Ic=2A -Vop=2V 


D.C. Current Gain BD 534 -Ic=10mA -VcR=5V 
BD 536 : 


BD 538 

BD 534 -Ic=2A -VcE=2V 
BD 536 

BD 538 

All types -Ic=500mA -Vcop=2V 


Current Gain-Bandwidth Product -Ic=250mA -Veog=1V 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


12.77-0850E 


BD633 through BD638 


COMPLEMENTARY 
SILICON EPITAXIAL BASE AF POWER TRANSISTORS 








220: 
THE BD633 THROUGH BD638 ARE SILICON. EPITAXIAL ease ® B 
BASE POWER TRANSISTORS DESIGNED FOR SWITCHING, 
DRIVER AND OUTPUT STAGES IN AUDIO AMPLIFIERS. 
THE BD633, BD635, BD637 ARE NPN AND ARE COM- 
PLEMENTARY TO THE PNP TYPE BD634, BD636, BD638. 
BCE 
sine ses sine 
ABSOLUTE MAXIMUM RATINGS for pnp device, voltage and current valves ore negative BDO. BD638 
Collector-Base Voltage VCBO 
Collector-Enitter Voltage VCEO pe o 80V 
Enitter-Base Voltage VEBO 5v Sv 5v 
Collector Current Ig 2A 2a 2A 
Collector Peak Current Icm 5A 5A 5A 
Total Power Dissipation (Tc <25°c) Ptot 30W 
(Ta $25°C) ow 
Operating Junction & Storage Temperature 13, Tstg -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case jc 4.17°C/W max. 
Junction to Ambient Osa 62.5°C/W max 
Prot va Ty, SAFE OPERATING AREA (DC) 





Cri 1 I 
0 a a 


| BD633, 634 al 
‘BD635, 636 
i 'BD637, 638 


Ta (°c) Vor (v) 


BD633 through BD638 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


sno, [ wn wax] one | at convo | 


Collector-Base Breakdown Voltage. 
BD633, 634 


BD635, 636 
BD637, 638 


Collector-Emitter Breakdown Voltage 
BD633, 634 
BD635, 636 
BD637, 638 
Emitter-Base Breakdown Voltage IgelmA Ic=0 
Collector Cutoff Current : 
BD633, 634 ° Vor=45V Vpg-0 
BD635, 636 ° Vog=60V VpE=0 
BD637, 638 ° VegelOOV vBE=0 
Collector-Emitter Saturation Voltage} VcE(sat)* . Ic=lA Ip=0.1a 
Base-Emitter Voltage VBE * . Ic=lA Vop=2V 


D.C. Current Gain Epp * Ic=25mA VcoE=2V 
Icela VoE=2V 


Current Gain-Bandwidth Product Ic=0.2A VcE=l0V 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 







D.C. CURRENT GAIN Vee AND Vce (sat) 
vs COLLECTOR CURRENT 46 mai COLLECTOR CURRENT 
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2.78.8700E.0870E 


BF158 BF159 BF160 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 





THE EF158, HF159, HF160 ARE NPN SILICON CASE T0-106 
PLANAR EPITAXIAL TRANSISTORS FOR BF 
SMALL SIGNAL APPLICATIONS SUCH AS R¥-IF 
AMPLIFIERS IN FM RECEIVERS AND THIRD 
VIDEO IF AMPLIFIERS IN TV RECEIVERS. 
CBE 

ABSOLUTE MAXIMUM RATINGS BF158 BF159 BF160 
Collector-Base Voltage VcBO 30V 40v 30V 
Collector-Emitter Voltage VCEO 10 20V 1a 
Enitter-Base Voltage VEBO av ov av 
Collector Current Ic 50mA 
Total Power Dissipation (Ta< 25°C) Prot 200mW 

derate 2nW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tetg -55 to 125°C 







ELECTRICAL CHARACTERISTICS 





fonno, [ux mr ux] wi | a commas 





Collector-Base Breakdown Voltage 
BF158, BF160 
BF159 


Collector-Emitter Breakdown Voltage 
BF158, BF160 
BF159 


Enitter-Base Breakdown Voltage 
All types 


Collector Cutoff Current 



















Ice3mA (pulsed) 
Ip=0 








Tg=0.1eA Ic=0 


















Collector-Emitter Saturation Voltage 
All types 


ICBO 
D.C. Current Gain BF158, BF159 


Current Gain-Bandwidth Product 
BF158, BF159 700 MHz 
BF160 400 600 MHz 
















Ic=4mA VCE=10V 
Ic=3mA VCEe10V 

















VCE=10V 
VCB=10V 


VoE=10V f=1MHz 
Ic=3mA VCB=10V f=1MHz 


Ice5mA VCB=10V f=40MHz 
Ic=SmA VeR=8V f=10. 7MHz 


IC=5mA VCE=10V f=40MHz 
Ic=4mA VCE=10V Re4000 


Feedback Capacitance BF158, BF159 
BF160 


Power Gain BF158, BF159 Gpe 22 26. aB 
BF160 28 «32 dB 
Output Conductance BF158 only 


pore eee 




















BF158 BF159 BF160 











vs f 


OM C 1o=ba 
CE TT 










VcE=10V 


a 
TT CT TTT 
PINT TT 
LT NT TTT 

















TM TTT Yew tov) 
Se mMat omni 
|| 





PTT TTT TTT 
LE EIT TAT 


Sa} i 


3.78.3100B 


BF254 BF255 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 





THE BF254, BF255 ARE NPN SILICON PLANAR CASE T0-92E 
EPITAXIAL TRANSISTORS. THE BF254 IS 

INTENDED FOR USE IN AM/FM IF AMPLIFIERS 

AND FOR INPUT STAGES IN THE SHORT, 

MEDIUM ABD LONG WAVE BANDS. THE BF255 

IS INTENDED FOR USE IN PRE-STAGES AND 

CONVERTER STAGES IN THE VHF BAND. 


.CBE 
ABSOLUTE MAXIMUM RATINGS BF254 Bre55. 
Collector-Base Voltage VoBo 30V 30V 
Collector-Emitter Voltage VCEO 20V 20V 
Emitter-Base Voltage VEBO 5V 5V 
Collector Current Ic 30mA 
Total Power Dissipation (Ta 25°C) Ptot 300mW 


derate 3mW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tstg -55 to 125°C 


ELECTRICAL CHARACTERISTICS ore unless otherwise noted) 


Emitter-Base Breakdown Voltage| BVERO Tg=l0pA Ic=0 
Collector Cutoff Current Vop=30V Ip=0 
VcE=20V Ip=0 


Ic=l0mA IB=lmA 



















Collector Cutoff Current 







Collector-Emitter Saturation 
Voltage 


Base-Emitter Voltage 
D.C. Current Gain 
Current Gain-Bandwidth Product 






VcE(sat) 0.1 













Ic=lmA 





0.67 0.74 VCE=10V 
67 115 220 
260 


25 40 











Vcr=l0V 
Ic=lmA VcE=10V 
Ic=lmA VcE=5V 
f£=31.8MHz 


Ic=lmA Vog=l0V 
f£=450KHz 


Ic=lmA VcE=10V 
Rg=100n. f=100MHz 


36 67 125 
200 


Ic=lmA 





















Feedback Time Constant 










Feedback Capacitance 









Noise Figure 





BF254 


f£=450kH2 
Common Enitter 


TYPICAL y-PARAMETERS 


By 1 70+330U 
b, ,=0.065mu 
47 23pF 


81 70645m0 


bi a1. Sau 5 


C,,=22pF 


11 


Gy 736m 
- bd) =3nU 
- C44 .8pF 


BF255 


f=450kHz 
Common Emitter 


8170-50 
b,, =0.1m0 
0), =32pF 


f=10.7MHz 
Common Emitter 


811 70-60 


11 
C =30pF 


8173600 


- bj) y=lmu 


7% 
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BF254 BF255 
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TYPICAL y-PARAMETERS AT Ta=250C Ic=1ma Vege10V 
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BF257 BF258 BF259 
NPN HIGH VOLTAGE VIDEO AMPLIFIERS 


THE BF257, BF258, EF259 ARE NPN SILICON CASE 10-39 
PLANAR TRANSISTORS DESIGNED FOR HIGH 
VOLTAGE VIDEO CUTPUT STAGES IN BLACK- fe 


AND-WHITE AND COLOUR TV-RECEIVERS. 
q 


CEB 
ABSOLUTE MAXIMUM RATINGS BF257 BF258 BF259 
Collector-Base Voltage Vopo 160V. 250¥ 300V 
Collector-Emitter Voltage Voro 160V 250V 300V 
Emitter-Base Voltage VEBO 5V 
Collector Current Ic 100mA 
Total Power Dissipation @ Tc <25°C Prot ow 
@ Ta< 2506 800mW 
Operating Junction & Storage Temperature 14, Tstg -65 to 200°C 
THERMAL RESISTANCE 
Junction to Case O50 35°C/w max. 
Junction to Ambient O50 220°¢/w max. 
Ptot va TA SAFE pure AREA (D.C.) 
100 








BF257 BF258 BF259 












Ig=0.1mA Ige0 











Collector-Enitter Breakdown 
Voltage 


Ic=10mA Ip=0 


Emitter-Base Breakdown Voltage | BVEBO Ig=0.1mA 





VoB=100V 
VoB=200V Ig=0 
Vop=250V 





Emitter Cutoff Current Vep=3V Ic#0 











D.C. Current Gain Ic=30ma VCE=10V| 


Collector-Emitter Saturation 
Voltage 


Ic=30mA Ip=6mA 


Current Gain-Bandwidth Product Ip=L5mA Vog=20V; 


Collector-Base Capacitance Vop=30V In=0 


f=1MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Hg (NORMALIZED) vs Ig 


29 F TM TMT ey -25% 
mill 
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BF297 BF298 BF299 
NPN HIGH VOLTAGE VIDEO AMPLIFIERS 





THE BF297, BF298, BF299 ARE NPN SILICON 


-92 
PLANAR TRANSISTORS DESIGNED FOR HIGH CASE 10-928 
VOLTAGE VIDEO AMPLIFIERS IN TELEVISION 
RECEIVERS. THEY FEATURE GOOD FREQUENCY 
CHARACTERISTICS. 
CEB 

ABSOLUTE MAXIMUM RATINGS BF297 BF298 BF299 
Collector-Base Voltage VoRo 160V. 250V. 300V 
Collector-Enitter Voltage Voro 160¥. 250V 300V 
Emitter-Base Voltage VEBO 5v 
Collector Current Ig 100mA 
Total Power Dissipation @ Tg <25°C Prot 1.5W 

@™% <25°C 625mW 
Operating Junction & Storage Temperature qT; & Tate -55 to 150° 


ELECTRICAL CHARACTERISTICS ( ™a=25°C unless otherwise noted) 


i ole 
SYMBOL | MIN MAX|MIN MAX] MIN MAX TEST CONDITIONS 
BVcBO 160 250 300 v 





Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Voltage 

Collector Cutoff Current 


Vopn250V 
Emitter Cutoff Current Vigpt3V 


Collector-Enitter Saturation Volt age Ig=30mA Ip=3mA) 
Base-Emitter Saturation Voltage V; T,=30maA I,=3mAl 


D.C. Current Gain Ig=5mA Vop™lov 
Ig=30ma Vop=lov 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 





TYPICAL CHARACTERISTICS ( Ta: 


BF297 BF298 BF299 


25°C _ unless otherwise noted 





Prot vo Ta 
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BF336 BF337 BF338 


NPN HIGH VOLTAGE VIDEO AMPLIFIERS 


THE BF336, BF337, R¥338 ARE NPN SILICON 
PLANAR TRANSISTORS DESIGNED FOR R-G-B 
AND COLOUR DIFFERENCE OUTPUT CIRCUITS OF 
COLOUR TELEVISION RECEIVERS. THEY 
FEATURE HIGH BREAKDOWN VOLTAGE AND GOOD 
FREQUENCY CHARACTERISTICS. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Emitter Vol tage(RBE =1ka) 
Collector-Emitter Voltage (Ip=0) 
Enitter-Base Voltage 
Collector Current 
Total Power Dissipation @ Tc < 25°C 

@ T, ¢ 25°C 
Operating Junction & Storage Temperature 


THERMAL RESISTANCE 
Junction to Case 
Junction to Ambient 





VCER 
YCEo 
VEBO 
I¢ 

Ptot 


Tj & 


Ojc 
Oja 





CASE TO-39 
CEB 

BF336 BF337 BF336 
185V. 2500 300V 
180V. 2000 225V 

5v 

100mA 

5w 

800mW 

Tate -65 to 200°C 

35°C/W Ss max. 


2200C/w max. 








BF336 BF337 BF338 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 





TEST CONDITIONS 


Ica0-lmA  Ig=0 


Collector-Emitter Breakdown IcelmA Rpgelk 
Voltage Ty <1509C 


Collector-Emitter Breakdown Ic=4mA Ip=0 
Voltage 


Bmitter-Base Breakdown Voltage Ig=0.1lmA Ic#0 
Collector Cutoff Current Vog#150V Rpe=lkn 
Vog=200V Rpg=lk2 
Von=250V Rpp=lkn 
Base-Emitter Voltage . Ic=30mA Vcg=l0V 
D.C. Current Gain Ic¢=30mA VcE=10V 
Current Gain-Bandwidth Product Tg=30mA Vcg=20V 


Feedback Capacitance Ic=10mA Vo =200 
f£20, 5MHz 


Feedback Time Constant Ig=30mA Vcp=20V 
f=lOMEz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Hyg (NORMALIZED) vs Ip fy ve Ig 


100 
i 


Brg (NORMALIZED) 





0 
0.1 1 10 100 1 10 100 
‘ Tc (ma) Tc (ma) 
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BF368 BF369 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 





CASE T0-92A 
THE BF368, BF369 ARE NPN SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR RF-IF SMALL 
SIGNAL AMPLIFIER AND OSCILLATOR APPLI- 
CATIONS. 
EBC 
ABSOLUTE MAXIMUM RATINGS BF368 © BF 369 
Collector-Base Voltage VCBO 25V 30V 
Collector-Emitter Voltage VCEO 18V 20¥ 
Emitter-Base Voltage VEBO av av 
Collector Current Ic 50mA 
Total Power Dissipation (TA< 25°C) Ptot 310mW 
derate 2.81mW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tatg -55 to 135°C 





ELECTRICAL CHARACTERISTICS 










BF 368 BFa60 
[ay a an | [RSE ca 
30 


Vv Ic=0.1mA  Ip-0 






Collector-Base Breakdown 
Voltage 


Collector-Emitter Breakdown 
Voltage 


Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


Collector-Emitter. Saturation 
Voltage 


Base-Emitter Saturation 
Voltage 


D.C. Current Gain 
Current Gain-Bandwidth Produc 
Output Capacitance 






















20 Ic=3mA IB=0 







4 





Tg=0.01mA Ic=0 
VcB=15V Ig=0 
Ic=10mA Ip=]mA 















Ic=10mA IB=]mA) 


















ICzlmA VCE=10V 
Ic=lmA VCE=10V 


VcB=10V Ip-0 
f=1MHz 


Ic=lmA VcR=5V 
f=31.8MHz 








Collector-Base Time Constant 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





BF368 BF369 





TYPICAL CHARACTERISTICS AT Ta=25°C 
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TYPICAL COMMON BASE y-PARAMETERS AT f=lO0MHz Vi BV Ta=25°C 
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BF391 BF392 BF393 
NPN HIGH VOLTAGE VIDEO AMPLIFIERS 





THE BF391, BP392, BF393 ARE NPN SILICON CASE TO-92A 
PLANAR TRANSISTORS DESIGNED FOR HIGH 

VOLTAGE VIDEO AMPLIFIERS IN TELEVISION 

RECEIVERS. THEY FEATURE 200V MINIMUM 

COLLECTOR-EMITTER BREAKDOWN VOLTAGE AND 

GOOD FREQUENCY CHARACTERISTICS. 


EBC 

ABSOLUTE MAXIMUM RATINGS BRZO1 BP592 BFI93 
Collector-Base Voltage Voxo 200V. 2500 300V 
Collector-Emitter Voltage VoEO 200. 250¥ 300V 
Enitter-Base Voltage VERO 6v 8V 8v 
Collector Current Iou 500mA 
Total Power Dissipation @ Tc <25°C Ptot 1.5W 

@ Tax 25° 625mW 
Operating Junction & Storage Temperature Tj & Tatg -55 to 150°C 


Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Emitter Saturation Voltage 
Base-Enitter Saturation Voltage 
D.C. Current Gain 


Current Gain-Bandwidth Product 
Feedback Capacitance 





BF391 BF392 BF393 





TYPICAL CHARACTERISTICS (TA=25% unless otherwise noted 





SAFE OPERATING AREA (D.C.) 
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BF494 BF495 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 





THE BF494, BF495 ARE NPN SILICON PLANAR CASE TO0-92E 
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL 
APPLICATIONS UP TO 100MHz. 


CBE 
ABSOLUTE MAXIMUM RATINGS BR494 = BF495 
Collector-Base Voltage VoBo 30V 30V 
Collector-Emitter Voltage VcEO 20V 20V 
Emitter-Base Voltage VEBO 5V 5V 
Collector Current Ic 30mA 
Total Power Dissipation (TA< 75°C) Prot 300mW 


derate 4mW/°C above 75°C 
Operating Junction & Storage Temperature Tj, Tste -55 to 150°C 


ELECTRICAL CHARACTERISTICS _— unless otherwise noted 


Peis BF495 


Emitter-Base Breakdown Voltage! BVERO Ig=l0pa Ic=0 
Collector Cutoff Current Vop=30V Ip=0 
Collector Cutoff Current 1 VcE=20V Ip=0 


Collector-Emitter Saturation 0.1 Ic=l0mA Ip=lmA 
Voltage 


Base=Emitter Voltage +65 268 .74] .6: Ic=lmA VCE=10V 
D.C. Current Gain 67 115 220 Ic=lmA Vcg=l0V 
Current Gain-Bandwidth Product 260 Ic=lmA Vcg=10V 





Feedback Capacitance Ic=lmA VCE=l0V 
f=450KHz 


Noise Figure Ic#lmA Vog=10V 
Rg=1000 f=100MHz 


Mixing Noise Figure Ic=lmA Vog=l0V 
Rg=830 f=1MHz 
Ic=lmA Veg=l0V 
Rg=6700 f=1MHz 





611 70.3300 
b, ,=0.065mu 
C1," 23pF 


6 70-45m0 
b,, 7 omy 
C,"22pF 


8 736mv 


~ by n3mU 


BF495 TYPICAL y~PARAMETERS 
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Common Enitter 


|f=10.7MHZ 
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CLO55 CLO66 
COMPLEMENTARY SILICON PLANAR LOW VCEK TRANSISTORS~ 





z E 
THE CLO55 (PNP) AND CLO66 (NPN) ARE SILICON 0-924 X-67 Heat Sink 
PLANAR EPITAXIAL COMPLEMENTARY PAIR SPECIALLY 

DESIGNED FOR 1-WATT AUDIO AMPLIFIER OUTPUT 


AND SWITCHING APPLICATIONS. ‘THEY FEATURE LOW Tt 


COLLECTOR-EMITTER KNEE VOLTAGE AND GOOD LINE- t - 
ARITY OF D.C. CURRENT GAIN. 1S 
EBC Pry 
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltege and current values are negative 
Collector-Base Voltage VoBO 25v 
Collector-Emitter Voltage VcEO 20V 
Enitter-Base Voltage VEBO 5V 
Collector Current Ic la 
Collector Peak Current (t<50mS) ICM 1.54 
Total Power Dissipation @ T¢<25°C Ptot 1.5W 
With X-67 Heat Sink @ Ta&25°c 800mw 
Without Heat Sink @ T4425°C 6250W 
Operating Junction & Storage Temperature Tj, Tetg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 
[onze | 
BVCBO 25 v 
LVcCEO * 
IcEs 
TEBO 
VCEK 













TEST CONDITIONS 


Ic=100pA Ip=0 
Ic=10mA Ip-0 
VcE=20V VpE=0 
Vep=5V Ic=0 
Ic=0.2A iB=value 











Collector-Base Breakdown Voltage 
Collector-Enitter Breakdown Voltage 
Collector-Emitter Cutoff Current 
Emitter-Base Cutoff Current 
Collector-Emitter Knee Voltage 













20 





0.5 
1.0 
0.25 0.5 


















Collector-Emitter Saturation Voltage! VcE(sat)* 0.21 0.4 
















Base-Emitter Voltage Vpp * 0.87 1.2 
D.C. Current Gain (Note) Brg 1 * 50 160 360 
ERE 2 # 20 =80 





Current Gain-Bandwidth Product fp 


Note : Hrg y is classified as follows. Group A: 50-100 Group Bs 80-160 
Group C : 120-240 Group D : 180-360 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


CLO55 CLOG66 





TYPICAL CHARACTERISTICS 
(Ta=25°C unless otherwise noted) 


TOTAL POWER DISSIPATION Vag AND Veg (sat) 
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT 
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CL138 
NPN SILICON PHOTO DARLINGTON TRANSISTOR 





CASE TO-106 
THE CL138 IS AN NPN SILICON PHOTO ice 
DARLINGTON TRANSISTOR FOR USE IN \\ 


PHOTO DETE“TOR CIRCUITS IN WHICH 

VERY SENSITIVE LIGHT CURRENT IS 

REQUIRED. THE DEVICE IS SUPPLIED 

IN SELECTED LIGHT CURRENT GROUPS. Base 





Note : The base terminal may be 
isolated from the internal 
silicon chip upon request. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Emitter Voltage VCEO 18V 
Emitter-Collector Voltage Veco 5V 
Collector Current Ic 100mA 
Total Power Dissipation @ TA <25°C Prot 300mWw 
Operating Junction & Storage Temperature Tj» Tstg -55 to 100°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


MIN TYP MAX TEST CONDITIONS 
1835 v 


Collector-Emitter Breakdown Voltage| LVcro* Ic=10mA (Pulsed) 
Ipe0 





Bnitter-Collector Breakdown Voltage! BVgco* Ig=0.lmA Ip=0 


Collector Cutoff Current VoE=5V Ip=0 
(=Dark Current) 


Light Current Vor=3V H=2mw/cm2 
Group A Vor=3V H=2mW/om2 


Group B Vor=3V  H=2mw/cm2 


* Tested in complete darkness. 


** The light current is the collector to emitter current measured at specified 
irradiance (H). The radiation source is an unfiltered tungsten filament 
lamp at 2874°K color temperature. 








CL138 





TYPICAL CHARACTERISTICS AT Ta=25°C 


SWITCHING TIME 


Voc=4+10V 


| IL=lma 


= 


Turn-On Time=300nS 
Turn-Off Time=l 50pS 





SPECTRAL RESPONSE 
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BEE 


ao 9 
'WAVELENGTH-MICRONS 








































































RELATIVE RESPONSE (1%) 
ese 858 8583 88 


RELATIVE LIGHT CURRENT 


LIGHT CURRENT 
vs COLLECTOR“EMITTER VOLTAGE 





tungsten filament lamp at 
2854°K color temperatures 








VcE (V) 


RELATIVE RESPONSE VS. INCIDENT ANGLE 
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CL155 CL166 
COMPLEMENTARY SILICON PLANAR LOW VCEK TRANSISTORS 





THE CL155 (PNP) AND CL166 (NPN) ARE SILICON 


PLANAR EPITAXIAL COMPLEMENTARY PAIR SPECIALLY TO-92A X- 67 HEAT SINK 
DESIGNED FOR 2-WATT AUDIO AMPLIFIER OUTPUT 
AND SWITCHING APPLICATIONS. THEY FEATURE LOW Cm 


COLLECTOR-EMITTER KNEE VOLTAGE AND GOOD 


LINEARITY OF D.C. CURRENT GAIN. F. 
15mm 
deel 
ABSOLUTE MAXIMUM RATINGS co one sor. votag ndcuren wie ate ogee EBC 
Collector-Base Voltage Vopo 30V 
Collector-Emitter Voltage Vcro 25v 
Emitter-Base Voltage VEBO 5v 
Collector Current Ig 1.54 
Collector Peak Current (t<50mS) Icm 262A 
Total Power Dissipation @ T¢<25°C Ptot 1.5W 
With X-67 Heat Sink @ T4<25°C 800mw 
Without Heat Sink @ 1,<25°C 625mW 
Operating Junction & Storage Temperature Ts Tate -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


[avon [rer rt fl emi 


Ic=100pA Ip=0 
Ic=l0mA = Ip=0 
Vor=20V VpE=0 
Vep=5V)  Ic=0 
Ic+0.2A Ip=value 


at which Ic=0.22A 
VcE*1V 


IC=lA Ip=0.1A 




















Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 


Collector-Emitter Knee Voltage 
































Collector-Emitter Saturation Voltage 0.25 0.45 


0.82 1.2 


50 160 360 
110 





Vor(sat)|* 










Base-Emitter Voltage 
D.C. Current Gain (Note) 


Iq=0.5A VopelV 


Ic=0.1A Vog=1V 
Ig=lA Vog=2V 


MHz| Ic=50mA Vog=10V 



















Current Gain-Bandwidth Product 





120 


Note : Hrg 1 is classified as follows. Group A: 50-100 Group B : 80-160 
Group C 3: 120-240 Group D : 180-360 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





CL155 CL166 


TYPICAL CHARACTERISTICS 


(Ta =25°C UNLESS OTHERWISE NOTED) 


TOTAL POWER DISSIPATION Vee AND Veg (sat) 
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT 
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D.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
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CLO55 CLO66 CL155 CL166 





APPLICATION NOTE (MEAP 168) 


LOW VOLTAGE OTL AUDIO AMPLIFIER  (21-1~s2) 


°+Vec 


INPUT © 





All resistances are in ohms. Quiescent current 
is very stable when Q3 is placed close to Q2. 


panera sanaers SUPPLY VOLTAGE (RL=8 ohms) [SUPPLY VOLTAGE (RL=4ohms 





47K 


sor 
[Input Sensitivity |43mv [34mv [s5mv | 2env | 24mV 
[THD @ 0.5W Output [0.5% [0.6% }o.5% [0.7% [1% | — | 


Current Drain 
@ no signal 
@ 10% THD output 








* Output transistors mounted to X-67 heat sink. 





CLO55 CLO66 CL155 CL166 





USING X-67 HEAT SINK TO ITS FULL ADVANTAGES 
The X—67 heat sink is specially designed for the low Vcek transistors to perform two functions. 
1. Permits 2-Watts continuous output power in the amplifier circuit shown in last page. 


2. . Provides excellent stability of quiescent current when the biasing transistor (Q3) shares 


common heat sink with the PNP output transistor (Q2). The arrangement is shown in the 
following diagram. 





X—67 Heat Sink 


10mm. 


Biasing Transistor (Q3) 


PNP Output Transistor (Q2) 


CL855 CL866 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 





THE CL655 (PNP) AND CL866 (NPN) ARE SILICON GASE T0-92A X-67 HEAT SINK 


PLANAR EPITAXIAL TRANSISTORS OF COMPLEMENTARY @, 
CHARACTERISTICS. THEY ARE DESIGNED FOR USE 

IN AF LARGE SIGNAL AMPLIFIERS AND MEDIUM SPEED ane 
SWITCHING UP TO 1.5A PEAK CURRENT. ‘F- 


oem 


2. 


ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voitege and current values are negative 


Collector-Base Voltage VcoBO 7OV 
Collector-Enitter Voltage VCEO 60V 
Enitter-Base Voltage VEBO 5v 
Collector Current Ic la 
Collector Peak Current (+ <50ms) Icom 1.58 
Total Power Dissipation @ Te <25°¢ Prot 1.5W 
With X-67 Heat Sink @ Ta<25°C 800mw 
No Heat Sink @ Ta <250¢ 625mW 
Operating Junction & Storage Temperature Tj Tete =-55 to 150°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


a 



















Collector-Base Breakdown Voltage Ic#100pA Ig=0 
Collector-Emitter Breakdown Voltage Ic=10mA Ipe0 
Collector Cutoff Current VoE=50V VBE=0 
Emitter Cutoff Current Vep=5V) Ic=0 












Collector-Emitter Knee Voltage Ic=0.2A,Ip=value 







0.23 0.5 
0.85 1.2 


Collector-Enitter Saturation Voltage 
Base-Emitter Voltage 














D.C. Current Gain (Note) 50 120 240 
20. («455 
Current Gain-Bandwidth Product 150 






15 25 





Collector-Base Capacitance 





* Pulse Test s Pulse Width=0.3mS, Duty Cycle=1% 
Note : HFE 1 is classified as follows. Group A :-50-100 Group B : 80-160 Group C : 120-240 


CL855 CL866 





TYPICAL CHARACTERISTICS (T, = 25°C UNLESS OTHERWISE SPECIFIED) 


TOTAL POWER DISSIPATION 
vs AMBIENT TEMPERATURE 





D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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Vee AND Ver (sat) 
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CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 
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CX PRODUCT LINE 


DISCRETE SILICON TRANSISTORS 
FOR PORTABLE B & W TV RECEIVERS 









BLOCK DIAGRAM 





(T.C.! = INTEGRATED CIRCUIT 
* = PNP COUNTERPART 


5". yQ" 












HOR 
YOKE 
Cx904 Cx908 Cx702 
*CX954 ¥*CX958 
VER 
YOKE 





CX906 
*CX956 


REGULATOR 
DRIVER 





cx908 CX904,- © AS ee ee 
*0X958 *CX954 


CXx904 CL166 
*CX954 *CL155 





CX PRODUCT LINE 
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CX701 CX701A 


NPN SILICON TRANSISTORS 
FOR TV VERTICAL OUTPUT APPLICATIONS 





; CASE T0-220B 
THE CX701 AND CX701A ARE NPN SILICON POWER 
TRANSISTORS RECOMMENDED FOR THE VERTICAL 
OUTPUT STAGES OF 5" — 12" B & W TELEVISION 
RECEIVERS. 
BCE 

ABSOLUTE MAXIMUM RATINGS CX70l 4 CX7OLA 
Collector-Base Voltage Vono 150V 160V 
Collector-Enitter Voltage Voro 1200 1500 
Emitter-Base Voltage VEBO 5v 
Collector Current Ic 2A 
Collector Peak Current (t <¢10mS) Io 4A 
Total Power Dissipation (Tc < 25°C) Ptot 25W 

(Ta < 25°C) 1.5W 
Operating Junction & Storage Temperature 1), Tetg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise wore 


Collector-Emitter Breakdown aa Ip=0 
Voltage 


Collector Cutoff Current Vep=l00V Ip=0 


Emitter Cutoff Current EB Vep=9¥ = Ic=0 


Collector-Emitter Saturation Ice\lA Ip=0.1A 
Voltage 


Base-Emitter Voltage . . 26 0. Ig=0.2A Vor=5V 


D.C. Current Gain Ic=0.5A Vcg=5V 





* Pulse Test : Pulse Width=0.3m8, Duty Cycle=1% 


CX701 CX701A 





TYPICAL CHARACTERISTICS 


(Tan25°C unless otherwise noted) 
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THE CX702, CX702A ARE NPN SILICON POWER 
TRANSISTORS RECOMMENDED FOR THE HORIZONTAL 
OUTPUT STAGES OF 5" —12" B & W TELEVISION 
RECEIVERS. 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage 
Collector-Emitter Voltage (Vpg=0) 
Collector-Enitter Voltage (Ip=0) 
BEmitter-Base Voltage 

Collector Current 

Collector Peak Current (+ <10mS) 

Total Power Dissipation (Tc <25°C) 
Operating Junction & Storage Temperature 


CX702 CX702A 


NPN SILICON TRANSISTORS 
FOR TV HORIZONTAL OUTPUT APPLICATIONS 


Yeso 
Vcrs 
VcEO 


Ic 
Tom 
Ptot 





CASE TO-220B 


Ts Tste 


ELECTRICAL CHARACTERISTICS (Ta=25°¢ unless otherwise noted) 


BCE 


ex7o2 ex7oza 
“160¥ 200V 
160V 200V 
80V 100V 
EV 
SA 
8A 
40W 
-55 to 150°C 
















PARAMETER 








Collector-Emitter Breakdown 
Voltage 


Logs * 





Collector-Emitter Breakdown Vero * 
Voltage 

Collector Cutoff Current Icgs 

Emitter Cutoff Current Tgpo 

Collector-Emitter Saturation Vck(sat) *# 
Voltage 

Base-Emitter Voltage Var * 

D.C. Current Gain Byg * 


Fall Time te 





Cx702 


MIN MAX | MIN MAX 





160 


80 





200 


100 


EXTOPK | UNIT | TEST CONDITIONS | 
v 





Ic=100mA VBE=0 
v Ic=100mA IBe0 


pa Vop=l00V Vpp=0 
pa Vep=8V Ic=0 
v Ice4A Ipe0.8A 


v Ic=4A Vop=5V 
Ic=4A VcE=5V 


ps | Ice4A TBy =0.8A 
-VEB=5V_ RB=5a | 








* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


CX702 CX702A 





TYPICAL CHARACTERISTICS 


(Tan25°C unless otherwise noted) 


Poot “8 Ta 0 cece APE OPERATING AREA 
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CX703 CX703A CX703B 
NPN SILICON VIDEO AMPLIFIERS & HIGH VOLTAGE SWITCHES 





THE CX703, CX703A, CX703B ARE NPN SILICON 
PLANAR TRANSISTORS RECOMMENDED FOR TV TO-92A X- 67 HEAT SINK 
VIDEO OUTPUT STAGES AND HIGH VOLTAGE 
SWITCHES UP TO 100mA COLLECTOR CURRENT. 
THEY ARE SUPPLIED IN TO-92A PLASTIC CASE 


WITH OPTIONAL X-67 HEAT SINK. 





EBC 

ABSOLUTE MAXIMUM RATINGS CX703 CX7O3A — CX7O3B 
Collector-Base Voltage Vopo 160¥ 200V 250V 
Collector-Emitter Voltage Vcro 160V 200V 250V 
Emitter-Base Voltage VEBO 6v 
Collector Current I¢ 100mA 
Total Power Dissipation @ Tc <25°C Prot 1.5W 

With X-67 Heat Sink, Ta< 25°C 800mW 

No Heat Sink, Ta < 2500 © 625mW 
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°c unless otherwise noted) 


MIN MAX|MIN MAX |MIN MAX TEST CONDITIONS |. 


Collector-Base Breakdown Ic=0.lmA Ip=0 
Voltage 


Collector-Emitter Breakdown Ic=lmA Ip=0 
Voltage 


Emitter-Base Breakdown Voltage Ip=0.lmA Ic=#0 


Collector Cutoff Current VcB=120V Ip=0 
VoBel50V Iz=0 


Emitter Cutoff Current Vep=4V Ic=0 


Collector-Enitter Saturation Ig=20mA Ip=2mA 
Voltage 


Base-Bmitter Saturation Voltage VBE(sat) Ic¢=20mA 
D.C. Current Gain Ic=10mA 
Current Gain-Bandwidth Product | fr Ic=10mA VcE=20V 








Feedback Capacitance Vop=30V Ip=0 
f=1MHz 








CX703 CX703A CX703B 





TYPICAL CHARACTERISTICS (TA=25°¢ unless otherwise noted 





Ptot ve Ta SAFE OPERATING AREA ee a 








nH 
LTT OTT 
| | TT TAH 
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CX704 CX754 
COMPLEMENTARY SILICON EPIBASE AF POWER TRANSISTORS 





THE CX704 (NPN) AND CX754 (PNP) ARE CASEsTO=2208. 
COMPLEMENTARY SILICON EPIBASE TRANSISTORS 

RECOMMENDED FOR MEDIUM POWER APPLICATIONS 

SUCH AS 

* POWER REGULATOR IN PORTABLE TV 

*10W OTL AUDIO AMPLIFIER ME 

* MEDIUM SPEED SWITCH UP TO 4A 

ABSOLUTE MAXIMUM RATINGS — teeeecmeces voit one current votes ae negative 

Collector-Emitter Voltage (Rpg=100N ) VcER 60V 
Collector-Emitter Voltage (Ip=0) Vor0 50V 
Emitter-Base Voltage VEBO 5v 
Collector Current Ic 4a 
Collector Peak Current (t <10mS) Icom 7A 
Total Power Dissipation (Tc <25°C) Ptot 30W 
Operating Junction & Storage Tempergture Tj, Tate -55 to 150°C 
THERMAL RESISTANCE 

Junction to Case O50 4.17°C/W max. 















ELECTRICAL CHARACTERISTICS (TA=25°C unless otherw: 


erent — pax nve ur oe] TEST CONDITIONS 


Ic=100mA RBp=l00n 
Ic=100mA Ip=0 
Voes30¥ RpR_el00n 
Vepe5V  Ic=0 
Ic=2A Ip=0.2a 
Ic=2A Vog-2V 


IcelA VCE=2V 
Ic=#l0mA VCE=2V 


Te=0.2A Voer=5V 













Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
Coliector-Emitter Saturation Voltage Vou(sat)* 
Base-Emitter Voltage 

D.C. Current Gain (Note) 





















0.355 1 
1 1.5 


40 100 240 
30 =—90 


3 








Current Gain-Bandwidth Product 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hrg 1 is classified as follows. Group A: 40-80 Group B : 70-140 
Group C : 120-240 





CX704 CX754 





TYPICAL CHARACTERISTICS 


(Tae25°C unless otherwise noted) 
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CX705 CX705A 
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 





CASE TO-3 


THE CX705 AND CX705A ARE NPN SILICON SINGLE 
DIFFUSED MESA POWER TRANSISTORS RECOMMENDED 
FOR POWER REGULATORS, AUDIO AMPLIFIERS AND 
LOW SPEED SWITCHES REQUIRING VERY LARGE SAFE 
OPERATING AREA. 








ABSOLUTE MAXIMUM RATINGS CX705 = CX705A 
Collector-Emitter Voltage (Rpg=100.0. ) VoER 55V 70V 
Collector-Emitter Voltage (Ip=0) VcEO 45V 60V 
Emitter-Base Voltage VEBO WV 
Collector Current Ic 7A 

Total Power Dissipation (Tp 25°C) Ptot 15W 
Operating Junction & Storage Temperature T3, Tate -55 to 175°C 
THERMAL RESISTANCE 

Junction to Case 5c 20C/w max. 


ELECTRICAL CHARACTERISTICS Tap25°C unless otherwise noted 


CX705 CXTO5A 
a eo 


Collector-Emitter Breakdown Voltage Ic=0.2A RpE=1000 
Collector-Emitter Breakdown Voltage Iq=0.2A Ip=0 
Emitter-Base Breakdown Voltage Ig=5mA Ic=0 

Collector Cutoff Current Vor=30V Ip=0 
Collector Cutoff Current VoE=30V RpE=100q) 
Collector-Enitter Saturation Voltage Ic=3A IpW0.3A 
‘Base~Emitter Voltage Ic=3A Ip=0.3A 


D.C. Current Gain Ic=3A Voe=4V 
Ic=7A Vog=4V 


Tc=0.5A VcE=10V 




































Current Gain-Bandwidth Product 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





CX705 CX705A 


TYPICAL CHARACTERISTICS 


(Tam25°C unless otherwise noted). 
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CX901 
NPN SILICON GENERAL PURPOSE AMPLIFIER AND ZENER DIODE 





CASE TO-92A 
THE CX901 IS NPN SILICON PLANAR EPITAXIAL 
TRANSISTOR FOR GENERAL PURPOSE SMALL SIGNAL 
APPLICATIONS FROM D.C. TO FREQUENCIES BEYOND 
10MHz. ITS EMITTER-BASE JUNCTION CAN ALSO 
BE USED AS A 7-VOLT ZENER DIODE. 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage Voso 45v 

Collector-Emitter Voltage Voro 40V 

Collector Current Ig 100mA 
Total Power Dissipation (Ta <25°C) Prot 300mw 
Operating Junction & Storage Temperature T, Tate -55 to 1500C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
TEST CONDITIONS 
Collector-Base Breakdown Voltage Icg=0.lmA Ip=0 


Collector-Emitter Breakdown Voltage IcelmA Ip=0 


Emitter-Base Breakdown Voltage Ip=5mA Ig=0 
Ip=25mA Ic=0 * 


Collector Cutoff Current Vop=30V Ip=0 
Emitter Cutoff Current : Vep=3V Ic=0 


Collector-Enitter Saturation Voltage VcE(sat) 0.15 0.4 Ic=50mA Ip=5mA 


Base-Emitter Voltage VBE 0.62 0.8 Ig=lmA Vog=5V 


D.C. Current Gain Fre 70 150 Ig=lmA Vog=5V 
55 Ic=0.1mA Vop=5V 


Current Gain-Bandwidth Product fo 140 I¢=lmA Vog=5V 


Collector-Base Capacitance 2.7 3.5 VoB=10V Ip=0 
f=1MHz 


Collector-Base Time Constant 60 150 Ig=lmA Vep=5V 
f=31.8MHz 





* Maximum operating emitter current is 30mA when the emitter-base Junction is used 
as a zener diode (collector open). 


CxX901 





TYPICAL CHARACTERISTICS 


(Taw25°C unless otherwise noted) 


Hpp vs Ic 
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CX904 CX954 
COMPLEMENTARY SILICON GENERAL PURPOSE AF AMPLIFIERS 





THE CX904 (NPN) AND CX9°4 (PNP) ARE CASE TO0-92A 


COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS RECOMMENDED FOR TV SMALL 
SIGNAL PROCESSING CIRCUITS SUCH AS 


* SYNC. SEPARATOR 

* HORIZONTAL OSCILLATOR 
* ERROR AMPLIFIER 

* AUDIO DRIVER 


EBC 


ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative 

Collector-Base Voltage Voxo 45v 
Collector-Emitter Voltage Vcro 40V 
Emitter-Base Voltage VEBO 5v 
Collector Current Ic 100mA 
Total Power Dissipation (TA <25°C) Ptot 300mW 
Operating Junction & Storage Temperature Tj, Tatg -55 to 150°C 







ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted 


Collector-Base Breakdown Voltage 














TEST CONDITIONS 
Ic=C.lmA Ip=0 






















Collector-Emitter Breakdown Voltage Ig=lmA Ip=0 
Collector Cutoff Current 100 Vop=30V Ip=0 
Bnitter Cutoff Current 100 VEB=4V Ic=0 




















Collector-Emitter Saturation Voltage Vor(sat) 0.14 0.4 Icg=50mA Ipe=5mA 









Base-Emitter Voltage VBE 0.65 0.8 Ic=5mA VoR=5V 

D.C. Current Gain (Note)} Hyg i 80 260 540 Ig=5mA Vog=5V 
HyE 2 50 200 Ig=0.1mA Vog=5V 

Current Gain-Bandwidth Product fp Ig=lOmA Veg=10V 








Collector-Base Capacitance Cob Vop=l0V Ig=0 







Noise Figure NF 





f=30H2 - 15KHz 





Note : Hpg 1 is classified as follows. Group B : 80-160 Group C : 120-240 
Group D : 180-360 Group E : 270-540 


Cx904 CX954 





TYPICAL CIIARACTERISTICS 


(TAw25°C unless otherwise noted) 
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CX906 CX956 
COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & DRIVERS 





CASE TO-92A X-67 Heat Sink 
THE CX906 (NPN) AND CX956 (PNP) ARE Tee 
COMPLEMENTARY SILICON PLANAR EPITAXIAL Qe, 
TRANSISTORS RECOMMENDED FOR MEDIUM POWER re 


APPLICATIONS SUCH AS sim 
* TV VERTICAL OSCILLATOR ton 
* POWER REGULATOR DRIVER EBC = 
* MEDIUM SPEED SWITCH UP TO 500mA 

* OTL AF AMPLIFIER UP TO 500mW 


ABSOLUTE MAXIMUM RATINGS — Forp-npdevices, voltage and currant values are negetive 


Collector-Base Voltage VcoBo 45V 
Collector-Bmitter Voltage VcEO 40V 
Emitter-Base Voltage VERO 5v 
Collector Current Ic 500mA 
Total Power Dissipation @ To <25°C Prot 1.2W 
With X-67 Heat Sink @ Ta ¢25°C : 700mW 

No Heat Sink @ Ta ¢ 25°C 500mW 

_ Operating Junction & Storage Temperature ty, Tstg -55 to 150°C 









ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


ee a ee TEST CONDITIONS 


Collector-Base Breakdown Voltage Ic=0.1mA Ip=0 
Collector-Enitter Breakdown Voltage Ic=10mA Ip=0 
Collector-Cutoff Current Vop=30V Ip«0 
Vep=4V Ic=0 




















100 
100 
0.25 0.5 


0.94 1.2 


50 160 360 
100 





Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 
Base-Enitter Saturation Voltage 

D.C. Current Gain (Note) 





























Ic=50mA VcE=1V 
Ic=250mA Vog=2V 


Ic=50mA Vcg=l0V 


Vop=l0V Ip=0 
f£=1MHz 






Current Gain-Bandwidth Product 


Cx906 
CX956 














Collector-Base Capacitance 





Note : HreE 1 is classified as follows. Group A #1 gBe 100 Group B : 80-160 
oy 


Group C 0-240 Group Ds 180-360 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





CX906 CX956 





TYPICAL CHARACTERISTICS 


(TAw25°C unless. otherwise noted) 


Ptot vse Ta 
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Cx908 CX958 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & DRIVERS 





CASE TO-92A X-67 Heat Sink 


THE CX908 (NPN) AND CX958 (PNP) ARE 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 

TRANSISTORS RECOMMENDED FOR MEDIUM 

POWER APPLICATIONS SUCH AS 


* TV HORIZONTAL DRIVER 

* POWER REGULATOR DRIVER 

* MEDIUM SPEED SWITCH UP TO 1A 
* OTL AF AMPLIFIER UP TO 1W 


ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative 


Collector-Base Voltage VcBo 45v 
Collector-Emitter Voltage Vcro 40V 
Emitter-Base Voltage : VEBO 5v 
Collector Current Ic 1A 
Total Power Dissipation @ Tc £25°C Prot 1.5W 
With X-67 Heat Sink @ Ta £25°C : 800mW 

No Heat Sink @ Ta €25°C 625mW 

Operating Junction & Storage Temperature Tj» Tste -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°c unless otherwise noted 





Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 


Base-Enitter Saturation Voltage . ° Ig=500mA Ip=50m 


D.C. Current Gain (Note) Ic=100mA Vop=1V 
Ic=500mA VoR= 


Current Gain-Bandwidth Product 


Collector-Base Capacitance Vop=l0V Ip=0 
Cx908 f=1MHz 
CX958 

Note : HrE 1 is classified as follows. Group B: 80-160 Group C : 120-240 


Group D : 180-360 
* Pulse Test : Pulse Width=0.3mS, Duty Cyele=1% 





Cx908 CX958 





TYPICAL CHARACTERISTICS 


(TAw25°C unless. otherwise noted) 


Th & Vor(sat) vs tc. 


Ptot vs TA | Tc@l0IB| 


pulse test4 
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CX917 
NPN SILICON HIGH FREQUENCY AMPLIFIER 





THE CX917 IS NPN SILICON PLANAR EPITAXIAL Bas Be 

TRANSISTOR RECOMMENDED FOR SMALL SIGNAL 

HIGH FREQUENCY APPLICATIONS SUCH AS 

* TV VIDEO DRIVER 

* FM IF STAGE 

* RF & CONVERTER STAGES UP TO SW BAND EBC 

ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage Vogo 4ov 
Collector-Emitter Voltage Voro 30V 
Emitter-Base Voltage VERO 4v 
Collector Current Ic 50mA 
Total Power Dissipation (T, <25°C) Ptot 250mW 
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwize noted) 





TEST CONDITIONS 
Collector-Base Breakdown Voltage Ic=0.1lmA Ip=0 
Collector-Emitter Breakdown Voltage Ic=lmA Ip=0 
Collector Cuteff Current Vcp=20V Ip=0 
Emitter Cutoff Current Vep=3V Ice#0 
Collector-Emitter Saturation Voltage Ic=20mA Ip=2mA 
Base-Emitter Voltage Ige5mA Vog=lOV 


D.C. Current Gain Ic=5mA Vcg=l0V 
Ig=0.5mA VcE=1OV 


Current Gain-Bandwidth Product Ic=5mA VcE=10V 
Feedback Capacitance Vop=10V Ige0 
f=1MBz 


Collector-Base Time Constant Ic=lmA VoE=5V 
f=31.8MHz 





CX917 





TYPICAL CHARACTERISTICS 


(TAw25°C unless otherwise ‘noted) 


Hpp ve Ic Vag & Vce(sat) ve I¢ 
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1.78. 3300 A 





THE CX918 IS NPN SILICON PLANAR 
EPITAXIAL TRANSISTOR RECOMMENDED 


FOR SMALL SIGNAL VHF APPLICATIONS 
SUCH AS 


* TV THIRD VIDEO IF STAGE 
* FM RF & CONVERTER STAGES 
* VHF OSCILLATOR 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage 
Collector-Emitter Voltage 

Emitter-Base Voltage 

Collector Current 

Total Power Dissipation (Ta <25°C) 
Operating Junction & Storage Temperature 


CX918 
NPN SILICON VHF AMPLIFIER 





CASE T0-92A 
EBC 
Voso 30V 
Vero 20V 
VEBO 4v 
Ic 50mA 
Ptot 250mW 
Tj: Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 





Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 


Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 
Base-Fmitter Voltage 


D. C. Current Gain 


Current Gain-Bandwidth Product 


Feedback Capacitance 


Collector-Base Time Constant 


A.C. Power Gain 


MIN TYP MAX TEST CONDITIONS 


Ic=0.1mA Ig-0 
Ic=lmA Ip=0 
100 VcB=20V Ip=0 
100 
0.2 0.4 Ic=20mA Ip=2mA 
0.76 0.85 Ic=7mA Vcop=10V 
70 150 Ic=7mA Vcog=l0V 
55 Ic=0.5mA Vcop=l0V 
MHz} Ic=7mA Vcg=1l0V 


Vcp=l10V In=0 
f=1MHz 


Ic=lmA Vop=5V 
f=31.8MHz 
Ic=7mA Vcg=l0V 
f=45MHz 








Cx918 





TYPICAL CIIARACTERISTICS 


(TAw25°C unless otherwise noted) 


Hpp ve Ic Vag & VcE(sat) v8 Ic 
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1.78.3100B 


D20 U20 
SEMICONDUCTOR KIT FOR BLINKING TOY APPLICATIONS 





The D20 ° U20 is a two-component semiconductor kit designed for blinking toy 
applications. It consists of a red LED lamp (D20) and a programmable unijunction 
transistor (U20). When they are connected with few resistors, a capacitor and a 
battery, the LED lamp will blink at 2 to 3 cycles per second, 


D20 RED L.ED. LAMP U20_ PROGRAMMABLE UNIJUNCTION TRANSISTOR 


a a a 


ne if 


Bo | BS 
(obms ) | (ohms )} ( 
330 | 220 






BATTERY 2, 
(Volts)| (ohms ) 


6.8K 





Blinking frequency~;2 cycles per second. Average current consumption is less 
than 8mA. R, and C can be changed to adjust ON-OFF Time of L.ED. lamp. 


TYPICAL APPLICATION 


The complete circuit is wired by printed 
circuit board with lamp exposed at top of 
vehicle only. 





D20 U20 





PHYSICAL DIMENSIONS IN INCHES 


D20 RED L.ED. LAMP 


PLAT 





U20 PROGRAMMABLE UNIJUNCTION TRANSISTOR 





3-78.S210.MIL51 


D44C 


NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE D44C IS A SERIES OF NPN SILICON 
EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR MEDIUM SPEED SWITCHING 
AND AMPLIFIER APPLICATIONS. ITS 
HIGH CURRENT GAIN-BANDWIDTH PRODUCT 
(fp=30MHz TYP © 0.2A Ic) PERMITS 
AMPLIFIERS OPERATING AT FREQUENCIES 
ABOVE 1MHz. 


THE D44C IS COMPLEMENTARY TO D45C. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Emitter Voltage (VpE=0) 


Collector-Emitter Voltage (Ip=0 ) 
Emitter-Base Voltage 





Collector Current 
Collector Peak Current (+ £10mS) 


Total Power Dissipation @ Tc < 250°C 
@ 1, ¢25°C 


Junction Temperature 
Storage Temperature Range 
THERMAL RESISTANCE 
Junction to Case 


Junction to Ambient 








VcES 
Vcoro 
VEBO 
Ic 
Icom 
Ptot 


Tj 
Tstg 





CASE T0-220B 


cA 


BCE 


All dimensions in inches 
D44Cl ~D44C4 D44C7 D44C10 
D44C2 =D44C5 D44C8 D44C11 


4403 D44cé D4gco D44cr2 
40V 55V 70V 90V 
30V 45V 60V 80V 

SV 

4A 

64 


30W 
1.67W 


150°c 
-55 to *1500C 


4.17°C/w max. 
75°C/W max. 








D44C 





ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


sympoL [ MIN TYP MAX [UNIT| ‘SST CONDITIONS 


Ig=100mA Ip=0 
















Collector-Bnitter Breakdown Voltage 
D44C1, 2, 3 
D44C4, 5, 6 
DA4C7, 8, 9 
D44C10, 11, 12 






Collector Cutoff Current _ Vop=Rated VcEs, VBE~O; 


Bnitter Cutoff Current 







Vep=5V  Ic=0 






Collector-Emitter Saturation Voltage 
D44C2, 3, 5, 6, 8, 9, 11, 12 
D44Cl, 4, 7, 10 


Ig=lA Ip=0.05A 
Ic=lA Ipe0.1A 








Base-Emitter Saturation Voltage Ig=lA Ipe0.1A 


Base-Emitter Voltage Ic=lA Vog=1V 






D.C. Current Gain 
D44C2, 3, 5, 6, 8, 9, 11, 12 
D44cl, 4, 7, 10 


Ig20.2A VogelV 








D44C2, 5, 8, 11 Ic=lA Vcg=1V 


D44C1, 4, 7, 10 






D44C3, 6, 9, 12 Ic=2A Vog=1V 







Current Gain-Bandwidth Product Ic=0.2A Vop=5V 


Collector-Base Capacitance Vcp=10V Ig=0 


f=1MHz 


Ta=250C 
ll a 
LT AT 


at 
UMC 
SANS RINIPaAlll 


Recee tTTTT TTT 


0 
0.01 01 1 10 







-_—— 




























12.77.8700E 


D45C 


PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE D45C IS A SERIES OF PNP SILICON 
EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR MEDIUM SPEED SWITCHING 
AND AMPLIFIER APPLICATIONS. I's 
HIGH CURRENT GAIN-BANDWIDTH PRODUCT 
(fp=30MHz TYP @ 0.2A Ig) PERMITS 
AMPLIFIERS OPERATING AT FREQUENCIES 
ABOVE 1MHz. 

THE D45C IS COMPLEMENTARY TO D44C. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Emitter Voltage (Vpp=0) 
Collector-Emitter Voltage (Ip=0 ) 
Emitter-Base Voltage 

Collector Current 

Collector Peak Current (+<10mS) 


Total Power Dissipation @ To< 25°C 
@ Ta ¢ 25°C 


Junction Temperature 


Storage Temperature Range 


THERMAL RESISTANCE 


gunction to Case 
Junction to Ambient 








CASE T0-220B 


BCE 


D45C1l =D45C4 = D45C7 D45C10 
D45C2 D45C5 D45C8 D45C11 


D45C3 D45C6 D45C9 D45C12 














40V. 55V. 7OV 90V 
30V. « 45V. CO 6NV.séOV 
5v 
4A 
6A 
30W 
1.67W 
150°C 
-55 to +150°C 
4.179C/w max. 
750C/w max. 
F SAFE OPERATING AREA (D.C.) 
3 
= 
fad : 
' 
0.3 
D45C7, 849 
6 D45C10,11,12+ 
i 3 10 30 100 


D45C 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


[sor [ean ove wax [unre | esr conprrrors | 


-Ig=100mA Tp=0 


















Collector-Emitter Breakdown Voltage 
D45C1, 2,. 3 
D45C4, 5, 6 
D45C7, 8, 9 
D45C10, 11, 12 





ada<aca 















Collector Cutoff Current Vog=Rated Voss ,Vpg 


BE 


Emitter Cutoff Current -VpB=5V Ic=0 








Collector-Emitter Saturation Voltage 
D45C2, 3, 5, 6, 8, 9s ll, 12 
D45C1, 4, 7, 10 











-Ige=lA -Ip=0.05A 
=Ige=lA -Ip=0.1A 


Base-Enitter Saturation Voltage -Ig=lA -Ip=0.1A 


a646é¢6<44 










Base-Emitter Voltage -Ic#lA -Vop=1V 






D.C. Current 
D45C2, 3, 5, 6, 8, 9, 11, 12 
D45Cl, 4, 7, 10 






~Ig=0.2A -Vop=lV 











D45C2, 5, 8, 11 
D45C1, 4, 7, 10 


-IgelA -VogelV 







14503, 6, 9, 12 -Ic=2A Vop=1V 





Current Gain-Bandwidth Product ~To#0.2A -Vog=5V 





Collector-Base Capacitance ~-Vop=10V Ip=0 


f=1lMHz 


-VOLT 




















12.77.0870E 


EN930 SE4010 
NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 





THE EN930, SE4O10 ARE NPN SILICON PLANAR EPITAXIAL GABE. DO=106 
TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER APPLICATIONS. 
CBE 

ABSOLUTE MAXIMUM RATINGS EN930 = SE4010 
Collector-Base Voltage VcBO 45v 30V 
Collector-Emitter Voltage VCEO 45v 25V 
Emitter-Base Voltage VEBO 5V 6V 
Collector Current Ic 50mA 50mA 
Total Power Dissipation (TAS 25°C) Ptot 200mW 

derate 2mw/°C above 25°C 
Operating Junction & Storage Temperature T5» Tetg -55 to 125°C 







ELECTRICAL CHARACTERISTICS (Ta=25°C_ unless otherwise noted 
PARAMETER | svwou_ | ra ra owe | TEST CONDITIONS 
Collector-Base Breakdown Voltage Tco*0.0lmA IE=0 


Collector-Emitter Breakdown Voltage Ic=l0mA (Pulsed) 
Ip=0 

Ig=0.0lmA IC=0 
VcE=45V VBE=0 


VcB=45V VBE=0 
Ta=100°C 


VeB=5V IE=0 
Vep=5V Igs0 
Ta=65°C 

VEB=5V IC#0 
Ic=l0mA IB=0.5mA 
Ic=lmA  Ip=O.1mA 
Ic=10mA IB=0.5mA 


Ig=l0pA VcE=5V 
I¢=500nA Vog=5V 
Ic=l0mA VCE=5V 
Ic=lmA VcE=10V 


MHz | Ic=#0.5mA Vor=5V 
60 300 | MHz |Ic=lmA VcE=5V 


4) pF | VCB=5V Ims0 foawad 




















Emitter-Base Breakdown Voltage 
Collector Cutoff Current 











Collector Cutoff Current 


















Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 











Base-Bnitter Saturation Voltage 
D.C. Current Gain 
















Current Gain-Bandwidth Product 















EN930 SE4010 
EN930 SE4010 

oe cot TEST CONDITIONS 

Ig=l0pA Vog=5V 


dB 
RG=10Ka f=10Hz-10KHz 
3 | dB 
150 600 
f=1lKHz 

















Noise Figure 


Ic=30uA VcCB=5V 
Rg=l0Ka f=1KHz 
Small Signal Current Gain Ic=lmA Vop=5V 


TYPICAL CHARACTERISTICS AT TA=25°C 


D.C. CURRENT GAIN VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
| Epes 
=5V |” 
eet COMTI | 
wo I LT ET 
LL LTT vee i 
08 








mall 
—+ Saran a 
(til 


cn Hl 
ac cot ees 
CL eS PTT 




















() 
0.01 0.1 1 10 100 1 1 
Ig (mA) Io (mA) 
COLLECTOR CUTOFF CURRENT BROAD BAND NOISE FIGURE 
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT 





























2.78.4500B 





FPT100 FPT100A FPT100B 
NPN SILICON PHOTO TRANSISTORS 





GENERAL DESCRIPTION MECHANICAL OUTLINE 
The FPT 100, FPTIOOA & FPT 100 B are three terminal NPN silicon planar TO-106 


phototransistors. It features high illumination sensitivity, fast response time and low dark 
current. Besides, the availability of base lead also allows the circuit designer to optimise 
their desi It is intended for punched cards and paper tape reader, intrusion alarm 
sensor, position detector and optical tachometer. 








ABSOLUTE MAXIMUM RATINGS 





Continuous Power Dissipation @ Ta = 25°C, Pmax (note 1 & 2) 1oomW > 
Continuous Power Dissipation @ Tc = 25°C, Pmax (note | & 2) 200mW 

Continuous Collector Current, Ic max 25mA 1 

Collector-Base Voltage; Vero (note 5) 50V 

Collector-Emitter Sustaining Voltage, Vceo (note 3 & 5) 30V ‘honest el rena 
Operating Junction Temperature Range, Tj_ -55 to +85°C 

Storage Temperature Range, Tstg -55 to +100°C 

Relative Humidity at Temperature 98% at 65°C 


aad Le sate 8 at oe mae 
Mise geld aes 


ELECTRICAL CHARACTERISTICS: (@ T, = 25°C unless otherwise specified) 


PARAMETER SYMBOL| MIN TYP MAX UNIT TEST CONDITIONS 


Collector -Base Breakdown Voltage = 1004A (note 5) 
















Collector -Emitter Sustaining Voltage imA (pulsed ) (note 5) 


u 





Emitter-Collector Breakdown Voltage 100.4A (note 5) 








Collector Dark Current 





oA 
aA 
oA 
Al mW lcm? 
wai] mnW em? 


=10V_— (note 5) 






Collector Dark Current 








1OV Ta = 65°C (note 5) 
5V 











Collector Dark Current 





(note 5) 



















Responsivity (Tungsten ) 






Vea =10V (notes 3 & 8) 
Vea = 10V 





Responsivity (Ga As) 





(notes 4 & 8) 
Photo Current (Tungsten) 
FPT 100 
FPT 100A 
FPT 100B 
Photo Current (Ga As) 








Vee = 5V H=5mW/em? 








(notes 3 & 7) 










Vee = SV 
(note 6) 
(note 6) 


H=5mW/cm? (notes & & 7) 





Light Current Rise Time 












Light Current Fall Time 






Coitector Emitter Satyration Voltage lc = 5004A = H=20mW/cm? 





Nato t: These are steady stete limits. The Factory should be consulted on applications involving pulsed or low duty cycle 
operations. 

Mote 2: These ratings give a maximum junction temperature of +85°C and junction to case thermal resistance of +300°C/W 
(dereting factor of 3.33 mW/°C) and a junction to Ambient thermal resistence of +600 °C/W (derating factor of 
1.67 mW/°C) 

Note 3: Measured at noted irradiance as emitted from a tungsten Filament lamp at a colour temperature of 2854°K 

Note 4: These are values obtained at noted irradiance as emitted from a GaAs source at 0.9. 

Mote 5: Mexsured with radiation Flux intensity of less than O.1.uW/em? over the spectrum from 100 to 1500 nm. 

Note 6: Rise time is defined as the time required For Ice to rise from 10% to 90% of peak value. Fall time is defined as 
the time required for lee to decrease from 90% to 10% of peak value. Test Conditions ore: lee = 4mA, Vee = 5V, 
Ru = 100 ohm, GeAs source. 

Note 7: No electrical connection to base lead. 

Note 8: No electrical connection to emitter lead, 





& PELATIVE RESPONSE 


te PALL TIME IN aes 


__PHOTO CURRENT CHARACTERISTICS _ 

















FPT100 FPT100A FPT100B 





TYPICAL ELECTRICAL CHARACTERISTICS 
FPT 100 ¢ FPT 100A « FPT 100B 


UGHT CURRENT VERSUS COLLECTOR. Base 
COLLECTOR EMITTER VOLTAGE 20, iS, CHARACTERISTICS 





19) COLOUR TEMPERATURE 2854 °C. 


COLOUR TEMPERATURE 2854 9K 
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KM PRODUCT LINE 
SILICON TRANSISTORS 


FOR AM-FM AND RADIO CONTROL APPLICATIONS 





The KM PRODUCT LINE are silicon planar epitaxial 
transistors for AM-FM receiver and radio control appli- 
cations. They are supplied in TO-92A case, TO-106 case is 
also available for the small signal types. 


UHF/VHF Type 

FM-RF Type 

AM/FM.-IF Type 

General Purpose AM Type 


KM9014 : General Purpose High Gain Type 
KM9015 : General Purpose High Gain Type 


Audio Output Type 
Audio Output Type 


Servo Control! Type 
Servo Control Type 







Km9014 
Kmgo18 60-150 0 so 200-600" 400-1000 





ae ee 
ie oer eae tmafey 


TO.92A TO-106 


fr =560MHz —Cerbb’® 8 pS 
fp =450MHz — Cerbb’ = 18 pS 
fy =210MHz — Corbb’ = 23 pS 
f= 140MHz — Corbb’ = 60 pS 


Hee = 60 to 1000 @ ig = IMA 
Vee (sat)™ 0.6V max 

@ Ig =150mMA Ig = 15mA 
Vee (sat) * 0.6V max 


@ Ig =160MA |g = 3mA 


(* Preferred Hrg Group) 







72-108 | 97-146 ImA/5V 













KM PRODUCT LINE 





ae SPECIFICATIONS (Ta = 25°C unless otherwise specified) 








ELECTRICAL CHARACTERISTICS 


tame sere ty @ IcNce 
cmt 
— 
ima) (Viv). 


‘See Hpg GROUPINGS jn front pege 


note 1: Cerbb’ @ Ig = 1mA Vee =6V f= 31.8MHz For pn-p dewces, voltage and current values are negative. 
note 2: NF @Ic=2mA Voe=5V Rg 1002 {= 200MHr 
note3: NF @Ic=O.tmA Veg =8V Rg *10k2 f# 30H: to 1BKHe 


TYPICAL CHARACTERISTICS (Ta=25°C unless otherwise specified) 


KM928 © KM918 © KM917 ¢ KM901 
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KM PRODUCT LINE 





TYPICAL y — PARAMETERS AT T,=25°C 
KM928 comet Base f=100MHz Vcp=5V) 

















1 0. 
'o(mA) 'c(ma) 


KM918 (Common Base f = 100MHz Vcg = 5V) 
































KM PRODUCT LINE - 
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3078 


LN9014 LN9015 


COMPLEMENTARY 
LOW NOISE TRANSISTORS FOR AUDIO PREAMPLIFIERS 





The LN 9014 (NPN), LN 9015 (PNP) are complementary silicon 

Passivated planar epitaxial transistors fabricated by low noise CASE 
technology. They feature high current gain, low noise figure TO-92A 
(0.7dB typical at 30Hz — 15KHz) and are best suitable for audio 

Preamplifier applications. 


EBC 

ABSOLUTE MAXIMUM RATINGS: FOr B-tp Som volesge nd erent values ara negative 

Collector-Base Voltage Veso 30V 
Collector-Emitter Voltage Veco 25V 
Emitter-Base Voltage Veso 5V 
Collector Current I 100mA 
Total Power Dissipation (T,=25°C) Py 300mw 
Junction Temperature y, 150°C 
Storage Temperature Range Tg —55 to +150°C 


ELECTRICAL CHARACTERISTICS (T,=25°C) 
— 



















TEST CONDITIONS 


Ig =10mA Ig =0 
Veg=30V Ig =0 
Veg™ 5V Ig #0 

Io =10mA Ig = IMA 

Io F IMA Vog= 5V 

le =1MA_ Voge = BV 

Io =10HA Vo = SV 

Io =1mA Veg = SV 
Veg=10V tg = 0 
f = 1MHz 
le =0.1mA Voge = 8V 
Rg = 10 Kohms 


See Low Noise 
Preamplifier 
Circuit 


PARAMETER 


SYMBOL | MIN TYP MAX | UNIT 
50 Vv 


Collector-Emitter Breakdown Voltage 25 












50 nA 
100 
0.08 0.25 
0.62 0.75 


Collector Cutoff Current 






Emitter Cutoff Current 






Coliector-Emitter Saturation Voltage 











Base-Emitter Voltage 0.55 





D.C. Current Gain 












Current Gain-Bandwidth Product 
Coliectar-Base Capacitance, NPN/PNP 















Noise Figure (30Hz— 15 KHz) 

















Output Noise Voltage (RIAA equalized) 







Heg 1 is classified as follows. GROUP B: 100-300 GROUP C: 200-600 GROUP D: 400-1000 


LN9014 LN9015 


TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED) 





D.C. CURRENT GAIN Vee AND Vee (sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
H LPO TM bse 
FE Hf pu 11se est 

















}-pulse test | 
i 
D {li 


























“TTT ee 
i 7 


Io(ma) Io(ma) 






































COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 





























Ic (ma) 
EQUIVALENT NOISE VOLTAGE AT BASE BROAD-BAND NOISE FIGURE 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
NF 
(dB) MT 
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LN9014 LN9015 





LOW NOISE PREAMPLIFIER CIRCUIT 








APPLICATION 
CIRCUIT DETAILS 


Frequency Response 
Input Impedance 

Max Undistorted Output 
Voltage Gain 

Total Harmonic Distortion 
Output Noise Voltage 


FOR MAGNETIC CARTRIDGE 


+22: V 
47 Kohms 
180 K ohms 
12 K ohms 
2.7 K ohms 
820 ohms 
220 K ohms 
390 ohms 
330 K ohms 
- 27 Kohms 
0.01 uF 
0.003 pF 
LN 9014C or D 
LN 90148 or C 


RIAA equalized 
200 K ohms 
4V rms 
39dB @ 1KHz 
better than 0.1% @ 1KHz 
300uV @ Rg = 24K ohms 





+Vec 


FOR CASSETTE TAPE RECORDER 


+5 V 
10 K ohms 
22 Kohms 
3.9 K ohms 
zero 
2.2 Kohms 
220 K ohms 
560 ohms 
68 K ohms 
4.7 Kohms 
0.022 uF 
zero 
LN 9014C or D 
LN 9014B or C 


equalized at 4.75cm/sec. 
200 K ohms 
0.5 V rms 
30dB @ 400Hz 
better than 0.2% @ 400Hz 
100pV @ Rg=100 ohms 


Note: Reverse polarity of supply voltage and capacitors for PNP transistors LN 9015. 








MAS32 


PNPN SILICON CONTROLLED SWITCH 


The MAS 32 is a Planar PNPN Silicon Controlled Switch 
to all four semiconductor regions. It is intended for time 





offering outstanding circuit design flexibility by providing leads 
base circuits. and other television applications, also suitable as 


trigger device for thyristors and as driver for numberical indicator. tubes. 


B,C2 
{) 


ABSOLUTE MAXIMUM RATINGS 


Ey 
(K) 


Storage Temperature 





65°C to +150°C 





Operating Junction Temperature 150°C 
Power Dissipation 25°C ambient 250mW 
NPN PNP UNIT 
VCBO 70 -70 v 
VCEO ~-70 v 
VEBO 5 -70 v 
IE max. ~100 100 mA Dimension in mm. 
IC max. (DC) 50 mA Ga connected to case 


ELECTRICAL CHARACTERISTICS (TA=25°C) 


Individual NPN Transistor 


VCE (sat) Collector Emitter Saturation Voltage 
IC = 10mA, IB = 1.0mA 
VBE(sat) Base Emitter Saturation Voltage 
IC = 10mA, IB = 1.0mA 
hFE D.C. Current Gain 
IC = 10mA, VCE = 2V 
Cte Collector capacitance 
1E = te = 0, VCB = 20V 
Cte Emitter Capacitance 
IC = Ic = 0, VEB = 1V 
ICER Collector Cutoff Current 
VCE = 70V, RBE = 10kohm 
IEBO Emitter Cut Off Current - 


IC = 0, VEB = SV 


MIN. TYP. MAX. UNIT 
500 mV 
900 mV 
50 

5 pf 

30 pf 

100 nA 

1 BA 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Individual PNP Transistor : MIN. TYP. MAX. UNIT 

ICEO Collector Emitter Cut Off Current -1 aA 
1B = 0, VCE =-70V 

1EBO Emitter Base Cut off Current -10 ah 
IC = 0, VEB =-70V 

hFE D.C. Current Gain 0.25 25 
1E = ImA, VCB = 0 

Combined Device : — 

VAK Forward Voltage (RGkK = 10 x2) 
1A = 50mA, IGa= 0 1.4 Vv 
1A = 1mA, IGa= 10mA 1.2 Vv 
JA = 50mA, IGa= 0, Tj = —55°C 19 Vv 

IH Holding Current 0.1 1.0 mA 
IGa =10mA, Veg = 2.0V, RGKK = 102 

ton Turn on Time when switch from : — 
-VGkK = 0.5V to +VGKK = 4.5V 
RGKK =1KQ 0.25 uS 
RGKK = 10 KQ 1.5 us 


27kN 
+12V 


Rexk 





Pulse duration increased until 


dashed curve disappears l—ten ] or 


APPLICATION NOTE NO. MEAP 154 IS AVAILABLE 


2.78.S210 








MAS39 
PNPN SILICON CONTROLLED SWITCH 





The MAS 39 is.a Planar PNPN Silicon Controlled Switch offering outstanding circuit design flexibility by providing leads 
to all four semiconductor regions. It is intended for time base circuits and other television applications, also suitable as 
trigger device for thyristors. The anode gate is connected to case. 


E, CB, 








BiC2 Ey « 
(G) (K) 
ABSOLUTE MAXIMUM RATINGS 
Storage Temperature —65°C to +150°C 
Operating Junction Temperature 150°C 
Power Dissipation 25°C ambient 250mW 
NPN PNP UNIT 
VCBO 50 —50 Vv 
VCEO ~50 v 
VEBO 4 —50 Vv 
1E max. -100 100 mA Dimension in mm. 
IC max. (DC) 50 mA Ga connected to case 


ELECTRICAL CHARACTERISTICS (Ta= 25°C) 


Individual NPN transistor MIN. TYP. MAX. UNITS 

VCE (sat) Collector Emitter Saturation Voltage 800 mV 
IC = 10mA, IB = 1.0mA 

VBE(sat) Base Emitter Saturation Voltage 1.0 Vv 
IC = 10mA, IB = 1.0mA 

hFE D.C, Current Gain 
IC = 10mA, VCE = 2V 30 

Cte Collector capacitance 5 pf 
1E = Ie = 0, VCB = 20V 

Cte Emitter Capacitance 30 pf 
IC = Ic = 0, VEB = 1V 

ICER Collector Cutoff Current 100 nA 
VCE = 30V, RBE = 10k ohm 

1EBO Emitter Cur Off Current 10 WA 


IC = 0, VEB = 4V 


MAS39 





ELECTRICAL CHARACTERISTICS (TA=25°C) 


Individual PNP Transistor MIN. TYP. MAX, UNIT 
ICEO Collector Emitter Cut Off Current 710 uA 
1B = 0, VCE =-SOV 
1EBO Emitter Base Cut Off Current -10 “A 
IC = 0, VEB =-50V 
hFE D.C. Current Gain 0.25 25 
1E = ImA, VCB = 0 
Combined Device : — 
VAK Forward Voltage (RG,K=10K 9 ) 
1A = SO0mA, IGa= 0 1.4 Vv 
1A = ImA, IGa= 10mA 1.2 Vv 
{H Holding Current 
IGa=10mA, Veg = 2.0V, RGkK = 10 kQ 0.1 1.0 mA 
ton Turn on Time when switch from : — 
-VGKK = 0.5V to +VGKK = 4.5V 
RGKkK=1K«Q9 0.25 us 
RGKK = 10K 1.5 aS 


27 kn 
+2v AK 


SOV 
Fark z 


Vak 


Pulse duration increased until 
dashed curve disappears 


APPLICATION NOTE NO. MEAP 154 IS AVAILABLE 
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PRELIMINARY 
MD8009 
DIGITAL ALARM CLOCK 








GENERAL DESCRIPTION 


The MD8009 is a 40-lead DIP monolithic digital: alarm clock utilizing MOS 
P-channel low-threshold enhancement mode and ion-implanted integrated 
circuit technology. The timekeeping function operates from line frequency 
(50 or 60Hz). Four display modes (time, seconds, alarm and sleep) are provided 
to optimize circuit utility. The circuit interfaces directly with seven-segment 
displays and provides either a 12-hour or 24-hour format. Outputs consist of 
display drives, sleep (e.g. timed radio turn-off) and alarm enable. Power failure 
indication is provided to inform the user that incorrect time is being displayed. 
Setting the time cancels this indication. 


FEATURES 


* 50 or 60Hz inputs 

* Unregulated power supply 

* Direct LED/LCD/Tube drive 

12 or 24 hour display format 

* AM/PM outputs 12-hour 
Leading zero blanking } format 

Power failure indication 

Presettable 59-min sleep timer 

Fast & slow set controls 

Blanking/brightness contro! capability 

Same pin connections as AMI-S1998, 


MM5316 & MM5387AA. 
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FIGURE 1. BLOCK DIAGRAM 


ouTPUT 273 
COMMON 
SOURCE 
12/24 HOUR 
SELECT 


$0180 H2 
INPUT 


50/60 HZ 
SELECT 


1PPH TIME 
HOURS 
COUNTER 


‘SNOOZE 


SLEEP 
ouT 
ALARM 
HOURS 


COUNTER 


ALARM COMPARATOR 


SLEEP DIS 


BLANKING 
INPUT 33 
SLOW SET O——-> 


u 
FAST SET O-———> 





TO 10'S 
OF HRS. 
OGIT 


TOHRS 
bIGIT 


TO 10'S 
OF MINS 
OGIT 


TO MINS 
oGiT 


FIGURE 2. CONNECTION DIAGRAM 


Dual-In-Line Package 


AM OUTPUT 
10 HRS -b&c 
HRS -f 

HRS -9 

HRS -a 

HRS -b 

HRS -d 

HRS -¢ 

HRS -e 

10 MINS -f 
10 MINS —g 
10 MINS -a&d 
10 MINS —b 
10 MINS -e 
10 MINS -—¢ 
MINS ~f 
MINS —9 
MINS -a 
MINS —b 
MINS ~@ 


TOP VIEW 





PM OUTPUT 

COLON (1 Hz) 

12/24 HR SELECT 
BLANKING INPUT 
50/60 Hz SELECT 

50/60 Hz INPUT 

FAST SET INPUT 

SLOW SET INPUT 
SECOND DISPLAY INPUT 
ALARM DISPLAY INPUT 
SLEEP DISPLAY INPUT 
Yoo 

Vss 

SLEEP OUTPUT 

ALARM “OFF” INPUT 
ALARM OUTPUT 
SNOOZE INPUT 

OUTPUT COMMON SOURCE 
MINS -c 

MINS -d 
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ABSOLUTE MAXIMUM RATINGS 


Voltage at Any Pin Vss +0.3V to VSS —30V 
Operating Temperature Range 0°C to + 70°C 
Storge Temperature Range —55°C to +150°C 


ELECTRICAL CHARACTERISTICS 
TA=0° to 70°C, VSS=15 to 28V, VDD=0 unless otherwise noted) 


PARAMETER | min | tye | max | UNIT CONDITIONS 
pia — ce ree 


Power Supply Current Vss= 8V, no output loads 


Vss=28V, no output loads 
Power Failure Detect Voltage 


50/60Hz Input: 
Frequency 

Logical High Level 

Logical Low Level 






























All Other Input Voltages: 
Logical High Level 
Logical Low Level 


Internal depletion 
Load to VDD 




















1Hz Output: 
Logical High Level 
Logical Low Level 





VOH=Vss—2V 
VOL=VDD 








10’s of Hours (b&c) and 
10's of Minutes (a&d) : 
Legical High Level 
Logical Low Level 















VOH=Vss—2V 
VOL= VDD 













Alarm and Sleep Outputs: 
Logical High Level 
Logical Low Level 





Output Currents 


VOH=Vss—2V 
VOL=VDD+0.6V 









All Other Display Outputs: 
Logical High Level 
Logical Low Level 






VOH=Vss-2V 
VOL=VDD 
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FUNCTIONAL DESCRIPTION 


A block diagram of the MD8009 digital alarm clock is shown in Figure 7. The various display modes 
provided by this clock are listed in Table !. The functions of the setting controls are listed in Table II. 
Figure 2 is a connection diagram. The following discussions are based on Figure 1. 


50 or 60 Hz Input (pin 35): A shaping circuit is provided to square the 50 or 60 Hz input. This circuit 
allows use of a filtered sinewave input. The circuit is a Schmitt Trigger that is designed to provide 
about 6V of hysteresis. A simple RC filter, such as shown in Figure. 5, should be used to remove 
possible line-voltage transients that could either cause the clock to gain time or damage the device. 
The shaper output drives a counter chain which performs the timekeeping function. 


50 or 60 Hz Select Input (pin 36): A programmable prescale counter divides the input line frequency 
by either 50 or 60 to obtain a 1 Hz time base. This counter is programmed to divide by 60 simply by 
leaving pin 36 unconnected; pull-down to Vpp is provided by an internal depletion device. Operation 
at 50 Hz is programmed by connecting pin 36 to Vss. 


Display Mode Select Inputs (pins 30—32): In the absence of any of these three inputs, the display 
drivers present time-of-day information to the appropriate display digits. Internal pull-down depletion 
devices allow use of simple SPST switches to select the display mode. If more than one mode is 
selected, the priorities are as noted in Table |. Alternate display modes are selected by applying Vss 
to the appropriate pin. As shown in Figure 7 the code converters receive time, seconds, alarm and 
sleep information from appropriate points in the clock circuitry. The display mode select inputs 
control the gating of the desired data to the code converter inputs and ultimately (via output drivers) 
to the display digits. 


Time Setting Inputs (pins 33 and 34): Both fast and slow setting inputs are provided. These inputs 
are applied either singly or in combination to obtain the control functions listed in Table II. Again, 
internal pull-down depletion devices are provided; application of Vsg to these pins effects the 
control functions. Note that the control functions proper are dependent on the selected display mode. 
For example, a hold-time control function is obtained by selecting seconds display and actuating the 
slow set input. As another example, the clock time may be reset to 12:00:00 AM, in the 12-hour 
format (00:00:00 in the 24-hour format) by selecting seconds display and actuating both slow and 
fast set inputs. 


Blanking Control Input (pin 37): Connecting this Schmitt Trigger input to Vpp places all display 
drivers in a non-conducting, high-impedance state, thereby inhibiting the display, Conversely, Vss 
applied to this input enables the display. 


Output Common Source Connection (pin 23): All display output drivers are open-drain devices with 
all sources common to pin 23, Vss or a display brightness control voltage should be permanently 
connected to this pin. (Figure 5). 


12 or 24-Hour Select Input (pin 38): By leaving this pin unconnected, the outputs for the most- 
significant display digit (10's of hours) are programmed to provide a 12-hour display format. An 
internal depletion pull down device is again provided. Connecting this pin to Vss programs the 
24-hour display format. Segment connections for 10’s of hours in 24-hour mode are shown in 
Figure 3b. 


Power Fail Indication: |f the power to the integrated circuit drops indicating a momentary ac power 
failure and possible loss of clock, the power fail latch is set. The power failure indication consists of 
a flashing of the AM or PM indicator at a 1 Hz rate. A fast or slow set input resets an internal power 
failure latch and returns the display to normal. In the 24-hour format, the power failure indication 
consists of flashing segments ‘‘c’’ and “f’' for times less than 10 hours, and of a flashing segment 
“c" for times equal to or greater than 10 hours but less than 20 hours; and a flashing segment ‘’g’’ 
for times equal to or greater than 20 hours. 


Alarm Operation and Output (pin 25): The alarm comparator (Figure 7) senses coincidence between 
the alarm counters (the alarm setting) and the time counters (real time). The comparator output is 
used to set a latch in the alarm and sleep circuits. The latch output enables the alarm output driver 
that is used to control the external alarm sound generator. The alarm latch remains set for 59 minutes, 
during which the alarm will therefore sound if the latch output is not temporarily inhibited by another 
latch set by the snooze alarm input (pin 24) or reset by the alarm OFF” input (pin 26). If power fail 
occurs and power comes back up, the alarm output will be in high impedance state. 











MD8009 





Snooze Alarm Input (pin 24): Momentarily connecting pin 24 to Vsg inhibits the alarm output for 
between 8 and 9 minutes, after which the alarm will again be sounded. This input is pulled-down to 
VpbD by an internal depletion device. The snooze alarm feature may be repeatedly used during 
the 59 minutes in which the alarm latch remains set. 


alarm “OFF” Input (pin 26): Momentarily connecting pin 26 to Vsg resets the alarm latch and 
thereby silences the alarm. This input is also returned to Vpp by an internal depletion device. The 
momentary alarm “OFF” input also readies the alarm latch for the next comparator output, and 
the alarm will automatically sound again in 24 hours (or at a new alarm setting). If it is desired to 
silence the alarm for a day or more, the alarm “OFF” input should remain at Vss. 


Sleep Timer and Output (pin 27): The sleep output at pin 27 can be used to turn off a radio after a 
desired time interval of up to 59 minutes. The time interval is chosen by selecting the sleep display 
mode (Table |) and setting the desired time interval (Table 11). This automatically results in a current- 
source output via pin 27, which can be used to turn on a radio (or other appliance). When the sleep 
counter, which counts downwards, reaches 00 minutes, a latch is reset and the sleep output current 
drive is removed, thereby turning off the radio. The turn off may also be manually controlled (at any 
time in the countdown) by a momentary Vss connection to the snooze input (pin 24). 


TABLE I. MD8009 DISPLAY MODES 


*SELECTED 
DISPLAY MODE DIGIT NO. 1 DIGIT NO. 2 DIGIT NO. 3 DIGIT NO. 4 


Time Display 10's of Hours & AM/PM Hours 10's of Minutes Minutes 


Seconds Display Blanked Minutes 10's of Seconds Seconds 
Alarm Display 10’s of Hours & AM/PM © Hours 10's of Minutes Minutes 
Sleep Display Blanked Blanked 10's of Minutes Minutes 





* If more than one display mode input is applied, the display priorities are in the order of Sleep (overrides 
all others), Alarm, Seconds, Time (no other mode selected). 


TABLE II. MD8009 SETTING CONTROL FUNCTIONS 


SELECTED CONTROL 
DISPLAY MODE INPUT CONTROL FUNCTION : 


Minutes Advance at 2 Hz Rate 
Minutes Advance at 60 Hz Rate 
Minutes Advance at 60 Hz Rate 


Alarm Minutes Advance at 2 Hz Rate 

Alarm Minutes Advance at 60 Hz Rate 

Alarm Resets to 12:00 AM (Midnight) (12-Hour Format) 
Alarm Resets to 00:00 (24-Hour Format) 


Seconds Input to Entire Time Counter is Inhibited (Hold) 
Seconds and 10’s of Seconds Reset to Zero Without 
a Carry to Minutes 
Time Resets to 12:00:00 AM (Midnight) (12-Hour Format) 
Time Resets to 00:00:00 (24-Hour Format) 


Subtracts Count at 2 Hz 
Subtracts Count at 60 Hz 
Subtracts Count at 60 Hz 





*When setting time sleep minutes will decrement at rate of time counter, until the sleep 
counter reaches 00 minutes (sleep counter will not recycle). 
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FIGURE 3. WIRING TEN’S OF HOUR DIGIT 


PIN2 Vv 
Nc b&c = 


| Li PIN 1 


—— 






PIN 40 PIN2 PIN 39 
PM b&c 1Hz 





(a) 12-hour display format 


(b) 24-hour display format. An optional NPN 
can be inserted between A & B to increase 
the output current of pin 39. 


FIGURE 4. PHYSICAL DIMENSIONS IN INCHES 
40-lead dural-in-line package 


0.062 
RAD 


PIN NO. t INDENT: 








2.070 MAX 


0.050 
TYP 0.130 
20.005 


: Ld Laws com “ 


20.015 20.003 


40.025, 
ae -0.015 
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MEL11 MEL12 


NPN SILICON PHOTO DARLINGTON TRANSISTORS 





THE MEL11, MEL12 ARE NPN SILICON PHOTO 
DARLINGTON TRANSISTORS FOR USE IN SEN- 
SITIVE PHOTO DETECTOR CIRCUITS. THEY 

ARE SUPPLIED IN SELECTED LIGHT CURRENT 
GROUPS. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Emitter Voltage 
Emitter-Collector Voltage 

Collector Current 

Total Power Dissipation (Ta <25°C) 
Operating Junction & Storage Temperature 


Collector Cutoff Current 
(Dark Current) 


Light Current, 


* Tested in complete darkness. 


Vero 
Veco 

Ie 

Ptot 

Tj» Tate 





" GASE TO-106 





5Vv 5v 
100mA 100mA 
300mW 
=55 to 100°C 


Ic=10ma (Pulsed) 
Ip=0 


Ig=0.lma Ip=0 
Vor=5V Ip=0 


Vor=3V He2mW/om2 
Ven=3V H=2mw/om2 
Vor=3V He2mw/cm2 


Vone3V He2mW/om? 





** The light current is the collector to emitter current measured at specified 
irradiance (H). The radiation source is an unfiltered tungsten filament 


lamp at 2874°K color temperature. 
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TYPICAL CHARACTERISTICS AT TA=25°C 








LIGHT CURRENT 
vs COLLECTOR-EMITTER VOLTAGE 
Vec=+10V + 
Ip=lma 40 
Ty, 
(ma) 


Turn-0n Time ~ 160ns 
Turn-Off Time ~ 80s 





SPECTRAL RESPONSE RELATIVE RESPONSE VS. INCIDENT ANGLE 




















RELATIVE RESPONSE (%) 
RELATIVE UGHT CURRENT 











90 80-70 40 50 -40 0 20-10 0 10 2% 3% 40 50 60 70 80 9 
§- INCIDENT ANGLE~DEGREES 
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MEL31 MEL32 
NPN SILICON PHOTO TRANSISTORS 








THE MEL31, MEL32 ARE NPN SILICON PHOTO GASE 10-106 
TRANSISTORS FOR USE IN PHOTO COUPLING ucHt 
CIRCUITS REQUIRING FAST RESPONSE TIME . \\ 
AND LOW DARK CURRENT. 
BASE 
eMmTTER 
ABSOLUTE MAXIMUM RATINGS MEL31 MEL32 
Collector-Base Voltage VCBO 40V 40V 
Collector-Bmitter Voltage VcEO 30V 30V 
Emnitter-Base Voltage VEBO 6V 6v 
Collector Current I¢ 50mA 50mA 
Total Power Dissipation (TA< 25°C) Prot 200mW 
derate 2.67mW/°C above 25°C 
Operating Junction & Storage Temperature Tj. Tete -55 to 100° 


ELECTRICAL CHARACTERISTICS a unless otherwise note 


[ras fo et rs ee 


Collector-Base Breakdown Voltage BYCBO * Ic=0.1lmA Ig=0 





Ic=10mA (Pulsed) 
IB=0 


Emitter-Base Breakdown Voltage Ig=O.lmA Ic=0 


Collector Cutoff Current Vor=5V Ip=0 
(=Dark Current) Vog=5V Ip=0 
é vy 46 5°C 


Collector-Bmitter Saturation Ic=500pA Ip=25 
Vol tage 


« Current Gain — 6 Vog=5V Ip=1pA 


Vor=5V H=2nw/cm 


* Tested in complete darkness. 


** IT, is the collector to emitter current measured at specified irradiance (H) with the 
base terminal open circuit. The light source is an unfiltered tungsten filament lamp 
at 28540K color temperature. 
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TYPICAL CHARACTERISTICS AT Ta=25°C 


Voco=4+10V 


| TL=0.1mA 


Turn-On Time > 10pS 
Turn-Off Time = 10pS 





SPECTRAL RESPONSE 





4 























RELATIVE RESPONSE (%) 


. 











es 8 8 FSB SBS 














WAVELENGTH: -MICRONS. 


LIGHT CURRENT 
vs COLLECTOR-EMITTER VOLTAGE 


100 


Light Source is an unfilter- 
ed tungsten filament lamp at 
2854°K color temperature. 





0 5 10 15 20 
VcE (Vv) 


RELATIVE RESPONSE VS. INCIDENT ANGLE 














RELATIVE LIGHT CURRENT 








90 80-70 40 50 40 0-20 10 0 10 2% 1 4 50 7 1 
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MEU21 MEU22 
PROGRAMMABLE UNIJUNCTION TRANSISTORS 





The Micro Electronics Programmable Unijunction Transistor (PUT) is a. three-terminal planar passivated PNPN 
device in TO-106 package. The terminals are designated as anode, gate and cathode. 


The Micro Electronics PUT offers outstanding circuit design flexibility. External resistors can be selected to meet 
designers’ needs in programming the unijunction characteristics such as 1), Res, Ip and ty. 


The MEU 22 is designed for long interval timers and other applications requiring low peak point current. The 
MEU 21 is designed for general use where the low peak point current of the MEU 22 is not essential. 


For further information, refer to Application Notes Nos. 143, 144 and 158. 


II 





FEATURES APPLICATIONS PACKAGE 
© PROGRAMMABLE 7); Reg; Ip; Iv ® OSCILLATORS AND TIMERS 

@ LOW LEAKAGE CURRENT « TRIGGER DEVICES 

© LOW PEAK POINT CURRENT = LATCHING SWITCHES 

@ LOW FORWARD VOLTAGE ® PULSE SHAPING CIRCUITS 

e HIGH PULSE OUTPUT VOLTAGE = SENSING CIRCUITS 

e LOW COST ® ELECTRICALLY SIMILAR TO 





2N6027 & 2N6028 


ABSOLUTE MAXIMUM RATINGS 


Voltage Current 
Gate-Cathode Forward Voltage +40 V Peak Forward Anode Current, 
Gate-Cathode Reverse Voltage -s Vv Non-repetitive (10 «sec pulse) 5A 
Gate-Anode Reverse Voltage +40 V oc Gite arene #20 mA 
Anode-Cathode Voltage +40 V Capacitive Discharge Energy t 250 «uJ 
Power 
Current Total Average Power* 300 mW 
DC Forward Anode Current* 150 mA Temperature 
Peak Forward Anode Current, Operating Ambient™ 
Repetitive (100 «usec pulse . Temperature Range 50°C to +100°C 
width, 1% duty cycle) vA *Derate currents and powers 1%/°C above 25°C 
(20 usec pulse : tE=4 CV? capacitor discharge energy with no 


width, 1% duty cycle) 2A current limiting 


MEU21 MEU22 





ELECTRICAL CHARACTERISTICS AT Ta = 25°C (untess otherwise specified) 


Peak Point Current Vs=10 Volts Ra=1 Moa 
Vs=10 Volts Ra=10 Ka 

Offset Voltage z A “ z Vs=10 Volts Rea=1Mo 
Vs=10 Volts Ra=10 Kn 

Valley Current Vs=10 Volts Re=1Ma 


Vs=10 Volts Ra=10 Ko 
Gate-Anode Leakage Current Vs =40 Volts, Ta =25°C 
Ta=75°C 
Gate - Cathode Leakage Current Vs = 40 Volts, Va=0 
Forward Voltage : i lp =50 mA 
Pulse Output Voltage 
Pulse Voltage Rate of Rise 





Note: MEU21 is electrically similar to 2N6027. 
MEU22 is electrically similar to 2N6028. 
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Figure 1 


le PEAK POINT CURRENT ~ NORMALIZED le - PEAK POINT CURRENT ~ MICROAMPS, 


Vr ~ OFFSET VOLTAGE - voLTS 
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TYPICAL CHARACTERISTICS AT Ta=25°C (unless otherwise specified) 





Re ~ GATE SOURCE RESISTANCE ~ Kohme 


lp VS GATE SOURCE RESISTANCE 
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ip VS TEMPERATURE AND Re 

















AMBIENT TEMPERATURE ~ °C 


Vr VS TEMPERATURE AND Ro 


— VALLEY CURRENT — MILLIAMPS 





























Jo" = Vs/Ro (MILLIAMPS) 


lv VS “ON STATE” GATE CURRENT 


— VALLEY CURRENT ~ NORMALIZED 


Vo - PULSE OUTPUT VOLTAGE - VOLTS 












































AMBIENT TEMPERATURE ~"C 


lv VS TEMPERATURE AND Ro 
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APPLICATIONS 
Precision Relaxation Oscillator 


The use of the diode 1N4154 and 1 meg resistor at the gate 
gives low peak point current, therefore reducing the shunting effect 
of the PUT on Cr during the charging period. The diode also tem- 
perature compensates Vac which drifts at about —2.5mV per °C. 


The circuit oscillates at 100Hz which is kept within 1% from 
—30°C to 75°C. 
















Ten-minute Time Delay Relay 


The PUT uses high gate source resistance 
(1M-ohms) and draws negligible current from the RC 
network during the delay time. When the SCS is 
triggered by the PUT, the relay is energized. C is 
short-circuited by a. pair of relay contacts. This 
condition ensures that accurate timing is repeatable 
because C is always charged from zero volt after 
the circuit is reset. Time delay is approximately 
10 minutes at R= 4.7 M-ohms. 


Monostable Multivibrator 


The PUT is normally ON. A positive 
pulse at the input turns Q: on, C is discharged 
rapidly through the saturation resistance of 
the collector-emitter junction. The PUT be- 
comes OFF. At the removal of the input 
pulse, Qi is cut off. C is charged through R 
towards +20V. When the peak point voltage 
is reached, Q2 fires and returns to the latching 
state again due to the holding current 
through R. 


Warble Alarm Circuit 


This alarm can be easily heard in noisy background. 
Q2 and Q3 forms a tone generator in which the fundamental 
frequency is modulated by the sawtooth output of Q:. 
Tone frequency ~ (500-800)Hz 
Sawtooth frequency ~ 2.5Hz 


eax 


SCR _ Phase Control 


The conduction angle of the SCR is controlled by the 
PUT oscillator which is synchronized from the a.c. line. This 
ensures that the SCR is triggered at the same point on the 
a.c. cycle each time. 


The conduction angle of the SCR can be varied from 
30° to 160° by using the 100 k-ohm variable resistor. 


3-78.S210 








MH7301 MH7302 MH7303 


NPN HIGH VOLTAGE 
HIGH FREQUENCY MEDIUM POWER TRANSISTORS 





THE MH7301, MH7302, MH7303 ARE NPN SILICON CASE TO-220B 
PLANAR TRANSISTORS DESIGNED FOR HIGH VOLTAGE 

AND HIGH FREQUENCY MEDIUM POWER APPLICATIONS. 

THEY ARE CAPACABLE TO DISSIPATE 1.25 wart 

WITHOUT ANY HEATSINK AT 25°C FREE AIR. 


* FOR TV VIDEO OUTPUT STAGE BCE 
* FOR HIGH VOLTAGE CLASS A AUDIO AMPLIFIER 
* FOR HIGH VOLTAGE SWITCH UP TO 100mA / 250V 


ABSOLUTE MAXIMUM RATINGS E7301 M7302 MH7303 
Collector-Base Voltage Yoso 160V 200¥ 250V 
Collector-Emitter Voltage VCEO 160V 2000 250V 
Enitter-Base Voltage VERO 5v 
Collector Current I¢ 100mA 
Collector Peak Current (+t <10mS) Ion 500mA 
Total Power Dissipation (To <25°C) Prot low 

(Ta ¢ 250C) 1.25W 
Operating Junction & Storage Temperature 13 & Tatg =55 to 150°C 


THERMAL RESISTANCE 
Junction to Case Ojo 12.5°C/w max. 
Junction to Ambient Oja 100°C/w = max. 





1 
10 30 100 300 ©1000 





MH7301 MH7302 MH7303 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 





M7301 [M7302 [MH7303 2 
[ene [i nr ria] | emo 
Collector-Base Breakdown Voltage) BYR 160 200 250 Vv | Ica0.1mA Igs0 


Collector-Emitter Breakdown Ic=l0mA Ip=0 
Voltage 


Collector Cutoff Current . Veprl50V Ig=0 


Collector Cutoff Current Vog=150V Ip=0 
Vor=200V Ip=0 


Emitter Cutoff Current . . . Vep=5V Ic=0 


Collector-Emitter Saturation ‘ Ic=30mA Ipe3mA 
Voltage 


Base-Enitter Saturation Voltage * Ic=30mA 
D.C. Current Gain : Ic=30mA 
Current Gain-Bandwidth Product | Ic=30mA 


Collector-Base Capacitance Vop=300 
f=1MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=#1% 


Ryze vs Ic fp vs Ic 
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The MH8100 (NPN), MHO810 (PNP) are 


complementary 


silicon planar epitaxial transistors designed for the output 
stages of 3-5 watt audio amplifiers. They are also suitable for 


switches up to 3A collector current. 


ABSOLUTE MAXIMUM RATINGS: 
Collector-Emitter Voltage (Vege = 0) 
Collector-Emitter Voltage (Base Open) 
Emitter-Base Voltage 

Collector Current 

Collector Peak Current (t &10mS) 
Total Power Dissipation (ToS 25°C) 
Junction Temperature 


Storage Temperature Range 


ELECTRICAL CHARACTERISTICS (T,=25°C) 
PARAMETER 


Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


*Heg 1 is classified as follows. 





For p-n-p devices voltage and current values are negative. 


Vees 
Vceo 
Veo 


WVce0 
lces 
lepo 
Veetsat) 
Vee 


“Hee 1 
Hre2 


fy 





GroupA : 








MH8100 MH0810 


COMPLEMENTARY EPITAXIAL TRANSISTORS FOR 3-5W AF OUTPUT 





TO-220B 


BCE 


35V 
30V 

5V 

3A 

5A 

12 

150°C 

—55 to +180°C 


TEST CONDITIONS 
Ig =50mMA Ig =0 





Vce=35V Vge=0 
Veg"B¥ Ie 70 
Ig 22A Ig =0.2A 


Ig 20.5A Veg 22V 


\¢ =0.5A Vee=2V 
Ig 20.014 Vog=2V 





1¢ =0.2A Ve =4V 


40-80 Group B : 70-140 


GroupC ; 120-240 


MH8100 MHO0810 





TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED) 





RATED POWER vs CASE TEMPERATURE SAFE OPERATING AREA (D.C.) 




















1 4 10 
Vce(v) 





D.C. CURRENT GAIN Vaz AND Vee (sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
















































































MH8100 MH0810 





APPLICATION 1: 3W OTL AUDIO AMPLIFIER 








TRANSISTORS 
Q, : MH8100, Hee GROUP B to C, mounted on heat sink. 
Q2 : MHO0810, Hee GROUP B to C, mounted on heat sink. 
Qs : BC238, Hee GROUP B. 
Q, $ 8C338, any Hee GROUP, 
Os BC308, Hee GROUP B to C. 


CIRCUIT PERFORMANCE 
Supply Voltage 

Max Undistorted Output 
Input Sensitivity 

Input Impedance 
Frequency Response 

Total Harmonic Distortion 
Current Drain 


All resistances in ohms. RV is adjusted to 100-ohms 
at which quiescent collector current of Q, = 5SmA. 


13.2V (16V @ no signal) 


: SW @ 1KHz 

: 84mV @ 3W output 

: 90K ohms @ 1KHz 

+ 37Hz to 55KHz, —3dB 
: fess than 1% @ 2W output, 1KHz 
: 42mA @ no signal 


440mA @ 3W output 


© +Vcc 


INPUT © 


TRANSISTORS 


MH8100 MH0810 





APPLICATION 2: 5BW OTL AUDIO AMPLIFIER 








All resistances in ohms, RV is adjusted to 100-ohms at 
which quiescent collector current of Q, = 5mA. 


MH8100, He GROUP B to C, mounted on heat sink. 
MH0810, Hee GROUP B to C, mounted on heat sink. 


BC238, Hee GROUP B. 
BC338, any Hee GROUP. 
BC308, Hee GROUP B to C. 


CIRCUIT PERFORMANCE 


Supply Voltage 


: 22V (25V @ no signal) 


Max Undistorted Output : 5.5W @ 1KHz 


Input Sensitivity 
Input Impedance 


Frequency Response 
Total Harmonic Distortion 


Current Drain 


140mV @ SW 


105K ohms @ 1KHz 
: 33Hz to 65KHz, —3dB 
: less than 2% @ 5W output, 1KHz 


: 32mA @ no signal 
390mA @ 5W output 


1.78, 8100C, 0810C 





MH8106 MH8108 MH0816 MH0818 
NPN PNP SILICON PLANAR EPITAXIAL POWER TRANSISTORS 





THE MH 8106, NH 8108 (NPN) AND MH 0816 a 
MH 0818 (PNP) ARE uae EPITAXIAL ee 
TRANSISTORS OF COMPLEMENTARY CHARACTERISTICS. 

THEY ARE SUITABLE FOR THE DRIVER STAGES OF 

30-5OWATT AUDIO AMPLIFIERS AND MEDIUM SPEED 

SWITCHES UP TO 1A COLLECTOR CURRENT. 


BCE 


MH 8106 (NPN) MH 8108 (NPN) 
ABSOLUTE MAXIMUM. RATINGS For p-n-p devices, voltage and current values are negative MEL 0816 PNP. MEL 0818 (PNP 





Collector-Base Voltage VCBO T0V - 900 
Collector-Emitter Voltage VCEO 60V ; 80V 
Bmitter-Base Voltage VEBO 5v 
Collector Current Ic la 
Collector Peak Current (t $10mS) Icm 2A 
fotal Power Dissipation @ Tc <25°C Prot 10W 

@ Ta $25°C 1.5W 
Junction Temperature Tj 150°C 
Storage Temperature Range Tatg -55 to +150°C 


SAFE OPERATING AREA ().C.) 
if 


Prot (Ww) 





MH8106 MH8108 MHO0816 MHO0818 





ELECTRICAL CHARACTERISTICS (Ta=250C unless otherwise noted) 


| SYMBOL — | MIN TYP MAX| UNIT| TEST CONDITIONS 


Collector-Base Breakdown Voltage Ic=0.1mA IpeO0 

MH 8106, MH 0816 

MH 8108, MH 0818 
Collector-Emitter Breakdown Voltage Ic=10mA Ip=0 

MH 8106, MH 0816 

MH 8108, MH 0818 
Collector Cutoff Current IcBo . Vop=60V Ip=0 
Emitter Cutoff Current IgBO VeB=5V Ic=0 
Collector-Emitter Saturation Voltage Voru(sat)#* . Ic¢=500mA Ip=50mA 


Base-Emitter Voltage VBE # Ic=500mA YoR=2¥ 


D.C. Current Gain. (Note) Bre 1 * Ic=200mA Vog=2V 


Hyg 2 * Ic=lA Veg=2V 
Current Gain-Bandwidth Product Ic=100mA Vop=4V 
Collector-Base Capacitance Vcp=l0V Ig=0 


MH 8106, MH 6108 f=1MHz 
MH 0816, MH 0818 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
Note : Hrg 1 is classified as follows . Group A: 40-80 Group B : 70-140 
Group C s 120-240 


Vog(sat) & “BE V8 Ic 


Ul 
ni a ait 
ST Alli) 


anal 
ho atl 
o i a 











ts] 
. 

8 
TAA 
he 
Pay 

VOLT 
oe 






















40 0.4 

ise test | |e UII veo(sat) | atl [Ill 
feseee ll CTU CHI og a | 
{9} 0 
0.01 0.1 1 10 0.01 01 1 10 


Ty (a) To (a) 


12.77-8100B.0810B 





MH8500 MHO0850 


COMPLEMENTARY EPIBASE TRANSISTORS FOR 20-25W AF OUTPUT 





THE MH 8500 (NPN), MH 0850 (PNP) ARE 
COMPLEMENTARY SILICON POWER TRANSISTORS 
FABRICATED BY ADVANCED EPIBASE TECHNOLOGY. 
THEY FEATURE MATCHED COMPLEMENTARY 
CHARACTERISTICS, HIGH FREQUENCY RESPONSE, 
GOOD SAFE OPERATING AREA AND ARE BEST 
SUITABLE FOR THE OUTPUT STAGES OF 20-25W 
HI-FI AMPLIFIERS. THEY ARE ALSO SUITABLE 
FOR SWITCHES UP T0 4A COLLECTOR CURRENT. 


CASE T0~220B 


Y 


E. 


ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative 





Collector-Bnitter Voltage (VBE=0) 
Collector-Emitter Voltage (Ip=0) 
Enitter-Base Voltage 

Collector Current 

Collector Peak Current (t<10mS) 
Total Power Dissipation (Tc <25°C ) 
Junction Temperature 

Storage Temperature Range 


ELECTRICAL CHARACTERISTICS 
PARAMETER 


Collector-Bnitter Breakdown Voltage 
Collector Cutoff Current Ickes 
Emitter Cutoff Current TEBO 


Vors 
VCR 
VgBO 
Ic 
Tom 
Prot 
Tj 
Tstg 


Collector-Emitter Saturation Voltage | Vox(sat)* 


‘Base-Emitter Voltage VBE * 
D.C. Current Gain (Note) Hye 1 * 


Erg 2 * 


HYE 3 * 
Current Gain-Bandwidth Product fr 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hyp 1 is classified as follows . Group A: 40-80 Group B : 70-140 
Group C : 120-240 


70V 
60V 
5v 
4a 


8A 

40w 

1509¢ 

-55 to +1500C 


Ic=3A Ip=0.3A 
Tc=3A Vog=2V 
To-la Vog=2V 


Ic=0.014 Vog=2V 
Ic=3A Vop=2V 
Ig=0.54 Vor=4V} 


MH8500 MHO0850 


CAL CHARACTERISTICS 


(Taw25°C unless otherwise noted) 


SAFE OPERATING G_AREA (D.C. ) 
0 
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The MH8700 (NPN),MHO870 (PNP) are complementary silicon 
power transistors fabricated by advanced epibase technology. 
They feature matched complementary characteristics, high 
frequency response, good safe operating area and are best 
suitable for the output stage of 10-15W Hi-Fi Amplifiers. They 








are.also suitable for switches up to 4A collector current. 


ABSOLUTE MAXIMUM RATINGS: For p-n.p devices, voltage and current values are negative 


Collector-Emitter Voltage (Vge = 0) Voes 
Collector-Emitter Voltage (Base Open) Voeo 
Emitter-Base Voltage . Veeo 
Collector Current to 
Collector Peak Current (t <10mS) low 
Total Power Dissipation (T¢<25°C) Prot 
Junction Temperature T, 
Storage Temperature Range Torq 


ELECTRICAL CHARACTERISTICS (T, = 28°C) 


PARAMETER SYMBOL | MIN TYP MAX | UNIT | TEST CONDITIONS 


Ig=100mA I, =0 


Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 

Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


“Hee 4 is classified as follows. 


LVceo 
lees 
'eso 
Vee (sat) 
Vee 
"Hee; 


Hre 2 


fr 








GroupA ;: 40-80 
GroupC : 120-240 


MH8700 MHO0870 


CASE 
TO-2208 


COMPLEMENTARY EPIBASE TRANSISTORS FOR 10-15W AF OUTPUT 





BCE 


60V 
50V 
BV 
4A 
7A 
30w 
150°C 


—55 to +150°C 


Vog= 60V 

Veg™ 5V 
Io = 2A 
Ip = 1A 


Ig = 1A 








Vae=0 
Ig =0 
Ig 70.24 
Vog22V 


Vee=2V 


Ig = 0.01A Vog=2V 


Ig =0.5A Vog=4V 


GroupB : 70-140 


MH8700 MHO0870 





TYPICAL CHARACTERISTICS (T,=25°C UNLESS OTHERWISE SPECIFIED) 





RATED POWER vs CASE TEMPERATURE SAFE 


g 


ERATING AREA (D.C.) 























D.C. CURRENT GAIN Vee AND Vee (sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
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MH8700 MH0870 





APPLICATION 1: 10W OTL AUDIO AMPLIFIER 





INPUT 


47K 


° +Vec 


All resistances in ohms, RV is adjusted to 100-ohms 
at which quiescent collector current of Q, = 5mA. 


TRANSISTORS - 
Qa: MH8700, Hee GROUP B to C, mounted on heat sink. 
Qa, Hy MHO0870, Hee GROUP B to C, mounted on heat sink. 
Q3 BC238, Hee GROUP B. 
a, é BC337, With X-67 heat sink mounted on chassis. 
Qs ; BC308, Hee GROUP B to C, 


CIRCUIT PERFORMANCE 
Supply Voltage 

Rated Output 

Max Undistorted Output 
Input Sensitivity 

Input Impedance 
Frequency Response 

Total Harmonic Distortion 





Current Drain 


32V (37V @ no signal) 
10W 


: 11,5W 

: 200mV @ 10W output 

: 110 Kohms @ tkHz 

: 30Hz to 70KHz, ~3dB 

: less than 0.5% @ 10W, 1KHz 
: 5OmA @ no signal 


560mA @ 10W output 





MH8700 MH0870 





APPLICATION 2: 15W OTL AUDIO AMPLIFIER 


47K 


All: resistances in ohms. RV is adjusted to 1.2K ohms 
at which quiescent collector current of Q, = 5mA. 


TRANSISTORS 
Q, 7 MH8700, Hee GROUP A to B, mounted on heat sink. 
Q, : MHO0870, Hee GROUP A to B, mounted on heat sink. 
Q : .BC182, Hee GROUP A to B. 
Q, ‘ BC212, Hee GROUP A to B. 
Qs p BC238, Hee GROUP B. 
Qs, : BC237, Hee GROUP A to B. 
Q, : BC307, Hee GROUP B. 
CIRCUIT PERFORMANCE 
Supply Voltage : 38V (44V @ no signal} 
Rated Output : 15W 
Max Undistorted Output 16.5W 


Input: Sensitivity 
Input Impedance 
Frequency Response 


Total Harmonic Distortion 


Current Drain 


: 230mV @ 16W output 
: 100Kohms © 1kHz 
+ 17Hz to 55kHz, —3dB 


34Hz to 35kHz, —1dB 


: less than 0.1% @-15W output, 1KHz 


less than 0.3% @ 15W output, 10KHz 


: 20mA @no signal 


630mA @ 15W. output 


1.78 , 8700E, 0870E 





FEATURES 


© Timing from microseconds through hours 

© Monostable and astable operations 

© Adjustable duty cycle 

© Current output can source or sink 200mA 
© Output can drive TTL 

© Temperature stability of 0.005% per °C 
© Normally on and normally off output 


APPLICATIONS 


© Precision timing 

© Pulse generation 

© Sequential timing 

@ Time delay generation 

© Pulse width modulation 

© Pulse position modulation 
© Missing pulse detector 


BLOCK DIAGRAM 


ORDERING INFORMATION 


Order 
Number 


ML 555V 
ML 555T 


Package Temperature 
Type Range 


Minit DIP 
TO -99 


0°C to +70°C 
0°C to +70°C 


ML555 
PRECISION TIMER 


DESCRIPTION 


The ML555 monolithic integrated circuit is a 
highly stable timer for precision timing and oscillator 
applications. Additional terminals are provided for 
triggering or resetting if desired. As a timer, the 
ML.555 is capable of producing accurate time delay 
from microseconds through hours. As an oscillator, 
the free running Frequency and the duty cycle are 
both accurately controlled with two external resis- 
tors and one capacitor. 


The ML555 may be triggered and reset on 


falling waveforms and the output can drive TTL 
circuits with source or sink current up to 200mA. 


SCHEMATIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +18V 
Power Dissipation 600mW 
Operating Temperature Range 0°C to +70°C 
Storage Temperature Range -65°C to +150°C 
Lead Temperature (Soldering, 60 seconds) +300°C 


ELECTRICAL CHARACTERISTICS (T, = 25°C, Voc = +5V to +15 unless otherwise specified) 


PARAMETER 
Supply Voltage 
Supply: Current Low State Output, Note 1 
Vee = 5V, Ry = © 
Veco = 15V, RL = © 
Timing Error Ra, Rp =1KM to 100KN, C=0.1 uF, 

Initial Accuracy Note 2 
Drift with Temperature 
Drift with Supply Voltage 
Threshold Voltage 
Trigger Voltage 
Trigger Current 
Reset Voltage 
Reset Current 
Threshold Current 
Control Voltage Level 2.6 . . Vee = 5V 
Vee = 15V 
Output Voltage (Low) Vec = 5V 
link = 5.0mA 
Vee = 15V 
leink = 10mA 
link = 5OmA 
link == 100mA 
link = 200mA 
Output Voltage (High) Vrource = 100mA 
Voc = 5V 
Vec = 15V 
lource = 200mA 
Vec = 15V 





























Rise Time of Output 
Fall Time of Output 


NOTES: 


1. Supply current when output high is typically 1mA less. 
2. Tested at Voc = SV and Veg = 15V. 
3. This will determine the maximum value of Ra + Rp. For 15V operation, the maximum total R = 20MN. 


NORMALIZED DELAY TIME 


MINIMUM PULSE WIDTH 
REQUIRED FOR TRIGGERING 





LOWEST VOLTAGE LEVEL OF TRIGGER PULSE ~ XVoe 


LOW OUTPUT VOLTAGE 
VS_QUTPUT SINK CURRENT 








‘SUPPLY VOLTAGE — veits 





TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 
VS SUPPLY VOLTAGE 


SUPPLY CURRENT — mA 





‘SUPPLY VOLTAGE ~ volts: 


LOW OUTPUT VOLTAGE 
VS OUTPUT SINK CURRENT 


DELAY TIME 
1.005, VS TEMPERATURE 


ae iio 


he, ee 
0.99 


0 +25 +50 475, 
AMBIENT TEMPERATURE — °C 





Vour — volts Vee — Your — volts 


” PROPAGATION DELAY — nsec 








ML555 





HIGH OUTPUT VOLTAGE 
VS OUTPUT SOURCE Cl 





feounce ~ mA 


LOW OUTPUT VOLTAGE 
VS OUTPUT SINK CURRENT 





PROPAGATION DELAY VS 
300 VOLTAGE LEVEL OF TRIGGER PULSE 
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ML555 


APPLICATION INFORMATION 


Monostable Operation 


When the timer is operated as a monostable multivibrator, 
one external capacitor, C, and one external resistor, Ra, 
are used as shown in Figure 1. When the trigger input is 
reduced below 1/3 Voc, the timer internal flip-flop is set. 
This releases the short circuit across the external capacitor 
and the output goes HIGH. The voltage across the ca- 
pacitor begins to rise exponentially with the time constant 
R,C. When the capacitor voltage reaches 2/3 Vcc, the 
internal compargtor resets the flip-flop and the external 
capacitor, C, is rapidly discharged provided the trigger 
voltage is returned above 1/3 Vcc, The output is now in 
LOW state and a new timing cycle may be initiated. The 
time that the output ‘is in the HIGH state is given by 1.1 
R,aC or can be taken directly from Figure 2. Both the 
charge rate and internal threshold are directly proportional 
to the Vee supply voltage. Thus, the timer output pulse 
width is independent of the power supply voltage. If a LOW 
is applied to the reset input, the output is forced LOW and 
the external capacitor discharged regardless of the other 
inputs. 

When the reset function is not in use, it is recommended 
that PIN 4 connected to Vcc to avoid any possibility of 
false triggering. 


wo 1 10 
theca 
‘TIME DELAY (OUTPUT HIGH) 

Fig. 2. Monostable Pulse Width. 


Astable Operation 


When the timer is operated in the astable mode, two 
external resistors, R, and Rp, and one external capacitor, 
C, are used as shown in Figure 3. With this connection, 
it will trigger itself and free run as a multivibrator. The 
external capacitor charges through Ra + Rb and discharges 
through Rb only. Thus the duty cycle may be precisely 
set by the ratio of these two resistors. 
In this mode of operation, the capacitor charges and 
discharges between 1/3 Vcc and 2/3 Vec, As in the 
triggered mode, the charge and discharge times, and 
therefore the frequency are independent of the supply 
voltage. 
The charge time (output high) is given by 

ty =0.693 (Ra + Rb) C 
And the discharge time (output low) by: 

ty =0.693 (Rb) C 


-Thus the total period is: 


Tat + te =0.693 (Ra + 2Rb) C 
The frequency of oscillation is: 
(le oe A 
~T  Ra + Re) C 
The duty cycle is: 


10 10) 100) tk «10k «100k 
FREE RUNNING FREQUENCY — Hz 


Fig. 4. Astable Free Running Frequency. 
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ML1060 


SIX-DIGIT LED DISPLAY DRIVER 


GENERAL DESCRIPTION 


The ML1060 is a monolithic silicon chip 
consisting of six NPN common-emitter 
transistors. It features low leakage, low 
VcE(sat), small chip size and CMOS compatible. 


The ML1060 is designed for use as an LED/ 
CMOS digit driver interface in electronic 
watch systems and calculators using common- 
cathode miltiplexed LED displays. Wire bond- 
ing by hybrid assemblers is facilitated by 
the large, well spaced 5x5 mils bonding pads. 


For silicon chip in plastic dual-in-line 
package, please order part no. ML1060-DIP. 


ABSOLUTE MAXIMUM RATINGS (DIP TYPE) 


Any one transistor : 


Collector-Emitter Voltage ov 
Enitter-Base Voltage aw 
Collector Current 300mA 
Base Current 30mA 
Collector Dissipation (TA €25°C) 500n¥ 
Total Package Dissipation (Ta<25°C) 750mW 
Operating Temperature Range -25 to 85°C 
Storage Temperature Range -55 to 150°C 





SCHEMATIC DIAGRAM 
Cl c2 c3 C4 C5 Cé 
Bl B2 B3 B4 BS B6 





Onogogogd 
E Bl B2 B3 B4é B5 B6 
2042" 


S Cl C2 C3 C4 C5 C6 


OOoOoo0oD 
a a 





DIP_TYPE (TOP VIEW) : 
E B1 Bo Bg B4 Bs Be 


S C1 C2 €3 C4 C5 C6 


Note : The S-terminal (substrate) 
must be connected to a 
voltage which is more 
negative than any collector 
voltage. : 


ML1060 





ELECTRICAL CHARACTERISTICS PER TRANSISTOR (TAs25°C 
PARATER awa 
Collector-Emitter Breakdown Voltage |IVcE0 9 #417 v 




















TEST CONDITIONS 
Ica lmA 


TBe0 









Emnitter-Base Breakdown Voltage Tg=0.1mA IC=0 


Collector Cutoff Current VcE=4V Rpg=10KQ 





Ic=6amA Ip=6.3mA 


Base-Rnitter Voltage 





IB=lmA VcE=2.4V 





D.C. Current Gain Ic=63mA VCE=2.4V 








Current Gain-Bandwidth Product Ic=50mA VcR=2.4V 





Output Capacitance VcB=2¥ Ine0 


f=1MHz 





TYPICAL CHARACTERISTICS (TA=25°C ) 
































































































































ire vs Ic 
‘VCE=2.4V 
Pulse Test. 
HFE 
100 
60 
30 
10 | dt 
1 10 100 500 
Ic (ma) 








ML2005 


5V —200MA POSITIVE VOLTAGE REGULATOR 





FEATURES 
* LOW INPUT VOLTAGE REQUIREMENT 
* LOW OUTPUT IMPEDANCE 
* OUTPUT SHORT CIRCUIT PROTECTION 
* HIGH TEMPERATURE. STABILITY 
* AVAILABLE IN CASE TO-39 / TO-220B 


ABSOLUTE MAXIMUM RATINGS 

Input Voltage 

Total Power Dissipation (Tc-<25°C) 
(Ta 25°C) 

Junction Temperature 

Operating Temperature Range 

Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 
Junction to Ambient 





Output Voltage 


Load Regulation 

Line Regulation 

Quiescent Current 

Output Short Circuit Current 


Ripple Rejection (f=100Hz) 


Output Resistance 
Output Noise Voltage 


Temperature Coefficient 


* Test duration less than 10 Sec. 


CASE TO- GASE 70-2203 
2 1. Input 
1 3 2. Output 
xy 3. Ground 
132 
ORDER PART NO. ORDER PART NO. 
ML2005¢ ML2005P 
ML2005¢ ML2005P 
Vr 20V 20 
Ptot SW 12w 
0.9W 1.5W 
T, 175°C 1500¢ 
Top -25 to 85°C -25 to 85°C 
Tstg -65 to 175°C -55 to 150°C 
jc 30°C/w max. 10.4°C/w max. 
Oja 167°C/W max. 83.3°C/w max. 


ELECTRICAL CHARACTERISTICS (Ta=25°C ee otherwise poten) 


saree [oe ar oe TEST CONDITTONS * 


vr=7V-Io=150mA 
VI=1OV I0=150mA 


Vi=10V Ip=5-150mA 
I9=150mA VI=7.5-15V 
Vi=10V Ip=0 

VI=10V Vo=0 
I9=150mA VI=9-11V 
Vy=10V Io=150ma 


Vr=10V f=10Hz~100KHz 
To= 150mA 


Vq=10V Ig=5mA 
Ta=0 - 70°C 


ML2005 





TYPICAL CHARACTERISTICS (Ta=250¢ unless otherwise noted) 
itn ss8s_otherwise noted) 





Vy Yo 
Test duration less than l0sec. Cy and Cy, greater than lpr. 
TOTAL POWER DISSIPATION QUIESCENT CURRENT 

vs AMBIENT TEMPERATURE vs INPUT VOLTAGE 





Ta (°c) 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs OUTPUT CURRENT vs INPUT VOLTAGE 


Yo 
(v) 
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ML2005 





CIRCUIT APPLICATIONS 


V_/ 200mA OUTPUT 





CX754B/C 
mounted on_heat sink 






5V_ 7 2A OUTPUT 
CX705 


mounted on heat sink 


ML9400 
VOLTAGE-TO-FREQUENCY CONVERTER 





DESCRIPTION 


The ML9400 is a low cost voltage-to-frequency converter combining Bipolar and CMOS 
technology on a single chip. The converter accepts a variable analog input signal 
and generates an output pulse train whose frequency is linearly proportional to the 
input voltage. A complete V to F system requires addition of only 2 capacitors, 3 
resistors, and 2 supply voltages. F to V conversion is also possible. 


FEATURES 

* 10Hz to 100kHz operation 

* + 0.01% typical linearity to 10kHz 

* + 25PPM/°C typ. gain temperature stability 
* Open collector output 

* Output can drive 5TTL loads as well as CMOS 
* Pulse and square wave outputs 

* Programmable scale factor 

* Low power dissipation: 27mW typical 





APPLICATIONS 

* Precision V/F Converters 

* Precision FW Converters 

* 13 bit A/D Converters 

* pP data acquisition 

* Ultra long time interval integrator 


14-Pin Plastic DIP 


* Digital scales 
* Thermostats 


* Digital panel meters 


* Phase locked loops ABSOIUTE MAXIMUM RATINGS 
* Remote control VpD to Vss 18V 
* FSK data transmission In + 10mA 
* Analog data transmission & recording TRer + 10mA 
* VCO Vomax - VO COM 18V 
* Communications scrambler "rer ~ Vss| 1.5V 
* Sound in Video Games Operating temp. 0°C-70°C 


ML9400 





VOLTAGE TO FREQUENCY CONVERSION 


TYPICAL ELECTRICAL CHARACTERISTICS 








CONVERSION ACCURACY 


R HL9boo baa 


Unless otherwise specified, VDD-5V, VSS=-5V, VREF=-6.2V, RBIAS=100K.9, Ta=25°C 
INPUT CIRCUIT 


Tin s 1OpA @ Vin = 10V, Rin = 1M 
Vio( offset) : <+ 10nV @ 0 <T < 70°C 
Vjo(drift) 2 <4 SPPM/OC §=@ 0°C <TA <70°C 


Linearity(10kHz):+ 0.01% @ Vin = 0 to 10V 
(100KHz):+ 0.1% @ Vin = 0 to 10V 


Full Scale 
Temperature s+ 25PPU/°C = @:«0°C <Ta <70°C 
Stability 







TYPICAL APPLICATION 
10Hz to 10kHz V/F CONVERTER 


EQUATIONS 
four * “in x 


(®) 


V/F Converter 


TOA ~ 
82x SR, 20K 


<1 
BIAS ~ 


12 3, <C <5C 
Sqhkbe wave) nee ne ter 
utput For optimum stability: 


‘common c ve wh YX CR 


' EF 





(Pulee Train) 


1. To adjust fmin, set Vin=l0mV and adjust the 100K offset for 10Hz out. 
To adjust fmax, set Vin=10V and adjust Rin or VREF for 10kHz out. 


8 
3 


+ BV 
2.5pS typ. f 
Gas | ie m| ,-2-5pS | ouT 
k—— four — 
+ 5V 


ft 
wr See Se oe 


2 


To increase fQUT(MAX) to 100kHz change CREF to 20pF and CINT to 80pF. 


ss 0 REF 
ov -6.2V 
NOTES 
2. 
3. Output waveforms 
4. 
5. 


For high performance applications use high stability components for Rin, CREF, and 
VREF. oka film resistors and glass film capacitors.) Also separate the output 


ground 


Pin 9) from the input ground (Pin 6). 


ML9400 





FREQUENCY TO VOLTAGE CONVERSION 


Frequency 10Hz to 100kHz 
Voltage! min -~0.2V, +0. 
max -2V, +VpD 
Waveform Sine, Triangular, Square, or Pulse 
Duty Cycle 0.5nS min negative pulse width 
; 5.0nS min positive pulse width 
Impedance >10MO (FET INPUT) 


Vout Range 0 to 4V (Vpp) 

Vout = [Ver X Crer X Rint] FIN 

Response Time Ryyt x Cnt 

Ripple Inversely proportional to CINT and input frequency| 
Loading 2K min 


ACCURACY Better than 0.1% FS 









om 
DE= tok, Horrromat 
(See nete 3) 


_v 


OC. —10KHz F/V CONVERTER 
NOTES 
1. The input signal must cross through zero in order to trip the comparator. In order 
to overcome the hysteresis the amplitude must be greater than +100mV. If the com- 


parator input voltage exceeds -2.5V then the Op Amp output will go to its maximum 
positive output voltage for the duration of the overvoltage. 


If the input voltage has a wide amplitude variation then a pair of back to back 
diodes may be used to limit the voltage to + 0.7V. 


Fin v = 





ML9400 





Tf only a unipolar input signal (Fin) is available it is recommended that either an 
offset circuit using resistor be used or that the signal be coupled in via a 


capacitor, 
; FIN 1) Fin, 11 
es ee a " i L 


The output voltage of the Op Amp is referenced to Pin 6 (GND). So if Pin 6 is used 
to determine the comparator threshold the Op Amp output reference will also be 
shifted. 


2. For 100KHz maxinum input Ryyz should be decreased to 100KQ. 


3. fo and fo/2 are not used in the FAV mode. However, these outputs may be useful for 
some applications, such as a buffer to feed additional circuitry. f. will then 
follow the input frequency waveform; except that fo will go high 3ps after FIN goes 
high. fo/2 will be square wave with a frequency of one half fo. 


If these outputs are not used then Pins 8, 9, and 10 may be left floating or connect- 
ed to ground. n 
b—+-0.5pS min t——1- 5pS min 








st j-Delaye3nS 
fo/2 | 





SINGLE SUPPLY F/V 


ov te 189 





NOTES : 
1. The input is now referenced to 5.1V (Pin 6). The input signal must therefore be 
restricted to be greater than 3 volts (Pin 6 -2V) and less than 10 to 15V (Vpp). 


If the signal is AC coupled then a resistor (100K to 10M) must be placed between 
the input (Pin 11) and Pin 6, 


2. The output will now be referenced to Pin 6 which is at 5.1V (Vz). For frequency 
meter applications a lmA meter with a series scaling resistor can be placed across 
Pins 6 and 12. 
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MPS3638 and similar types 
SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 





CASE TO-92A 
THE FOLLOWING TRANSISTORS ARE SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR USE IN GENERAL PURPOSE AMPLIFIERS AND MEDIUM SPEED SWITCHING UP 
TO 500mA COLLECTOR CURRENT. THEIR MAXIMUM POWER DISSIPATION=500mW 
@ Ta<28°C. 
EBC 


D.C. CHARACTERISTICS (TA=25°C ) For p-n-p devices, voltage and current values are negative 


om | tea | mee te | 

& | (v) | (v) | (¥) [ (ma) (¥) (mA) (V) 
min max h 

MPS3638 25 35 @ 15 













40-120 @ 150/10 





15- @ 800/10 


100-300 @ 150/10 
25- @ 500/10 


















40- @0.1/10 
80- @1/10 
100-  @ 10/10 


80-240 @ 50/1 
35 @ 50 |100-300 @ 150/10} 1.0 
20- @ 300/2 
























20- @ 10/10 
50@ 10 | 35-350 @ 50/10 |°*25 -1.1 @ 150/15 
30- @ 50/1 0.5 -1.5 @ 50/2.5 
50@12 | 35. @ 300/10| 2.0 |0.8-2.5 @ 300/30 











MPS3638 and similar types 


A.C. CHARACTERISTICS (TA=25°C) 


For np devices, voltage and current values re negative. 

ea = w= a 
LL (pr) T° we) eu nS) 

ee ee ae 

usar [aso e o/s | 10 | _—s 











aaa ti eg 


| Fs6e2 | 150 @ 30/8 _| 


TYPICAL CHARACTERISTICS 
(Taz25°C unless otherwise noted) 
tc VBE(sat) & VCE(sat) vs 

2 


D, 
ise Test 
Nari 


_ i 

a, Lan 

: ce ht 
£ 












BAN HF 
en 
A 


la ttl 













2 1 100 1000 1 10 100 1000 
x ( Ic (mA 
Pas fr 46 Cob vs VcB 
amit mn Beets 
12 
400 NR So ee 
ns ati Zan Loe 
(MHz) os | 
AE 


a, Waa a 
CACC 


1 10 100 = 1000 0 
(ma) 


st 
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MPS4354,5,6 PN3567, 8,9 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 











CASE TO-92A 
THE MPS4354, 5, 6 (PNP) AMB PN3567, 8, 9 (NPN) 
ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS DESIGNED FOR AF MEDIUM POWER AMPLI- 
FIERS AND MEDIUM SPEED SWITCHING APPLICATIONS. 
EBC 
PNP NPN 
MPS4354 PN3567 
ABSOLUTE MAXIMUM RATINGS |For p-n-p devices, voltage and current values are negative MPS4355 MPS4356 PN3569_PN3568 
Collector-Base Voltage VCBO 60V 80v 80v 80v 
Collector-Enitter Voltage VCEO 60V s0v 40V 60V 
Baitter-Baze Voltage VEBO 5V Bw 5vV 5V 
Collector Current Ic ua 
Total Power Dissipation (Ta< 25°C) Ptot 625m 
derate Sa¥//°C above 25°C 
(Tc-¢ 25°C) 1.5W 
derate 120W/°C ahove 25°C 
Operating Junction & Storage Temperature Tj, Tatg 55 to 150°C 


ELECTRICAL CHARACTERISTICS si a talese of othe reise noted) _ 











Ic=0.0lmA Ip-0 


Collector-Emitter Breakdown Ic=10mA = IB=0 
Voltage 


Emitter-Base Breakdown Voltage Tp=0.01mA Ic=0 


Collector Cutoff Current Vcp=50V Ip=0 
VcB=50V IE=0 
Ta=75°C 
VcB=40V Ip=0 
VcB=40V IE=0 
Ta=75°C 
Enit ter Cutoff Current VeB=4V. = Ic=0 
Collector-Emitter Saturation 
Voltage 


Ic=150mA IB=15mA 
Ic=500mA IB=50mA 
Icz1A IB=0.1A (Note 2) 


Ic=150mA Ip=1 
Ic=500mA Ip=5 
Ic=1A_Ip=0.1A (Note 2) 


Base-Emitter Saturation Voltage 


444 <<< B EE EE < 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
Note 1 : equal to the values of absolute maximum ratings. Note 2: for MPS4355 only 


MPS4354,5,6 PN3567, 8,9 





soos | en 






Base-Emitter Voltage 

Current “ain-Bandwidth Product 
Collector-Base Capacitance 
Emitter-Base Capacitance 

Noise Figure 

Turn-On Time 


Turn-Off Time 


0. ae 
1mA/10V 
10mA/10V 


100mA/10V 
500mA/10V 












i ani Pulse 


VCE=5V) 
innit 








Hil 
LA 
LAST LTT 


Ic=150mA VCE=1V 
Ic=500mA VCE=0.5 
Ic=1A VcE=1V (Note 2) 
Ic=50mA VCE=10V 


VcB=10V Ig=0 
f=140KHz 


VEB=0.5V Ic=0 
f=140KHz 


Ic=0.1mA VCE=10V 
Rg=1KQ f=1KHz 


Vec=30V Ic=500mA 
1p1=50mA 


Lcaeyaad Ic=500mA 





Note 2 : for MPS4355 only. 


VBE & VCE(sat) vs IC 





0.8 | - 
(Volt) | VBE @ Vel Hy il 


ff i 
0.4 m1 a 
milli de 
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MPS6530 through MPS6535 
COMPLEMENTARY 


SILICON GENERAL PURPOSE AMPLIFIERS & SWITCHES 





CASE TO0-92A 


THE MPS6530 THROUGH MPS6535 ARE SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHING APPLICATIONS UP TO 600mA 
COLLECTOR CURRENT. THE MPS6530, MPS6531, MPS6532 
ARE NPN AND ARE COMPLEMENTARY TO THE PNP MPS6533, 


MPS6534, MPS6535 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative 


Collector-Base Voltage 
Collector-Enitter Voltage 
Emitter-Base Voltage 
Collector Current 
Total Power Dissipation (Te< 25°C) 

(TAS 250) 
Operating Junction & Storage Temperature 


Collector-Base Breakdown Voltage 
MPS6530, MPS6531 
MPS6532 
MPS6533, MPS6534 
MPS6535 


Cellector-Emitter Breakdown Voltage 
MPS6530, MPS6531 
MPS6532 


MPS6533, MPS6534 
MPS6535 


Emitter-Base Breakdown Voltage 
MPS6530, 1, 2 
MPS6533, 4, 5 


Collector Cutoff Current 
MPS6530, MPS6531 
MPS6532 
MPS6533, MPS6534 
MPS6535 


EBC 


MPS6530 MPS6533 
MPS6531_ MPS6532 MPS6534 MPS6535 


Vozo 60V 50V 40V 300 
Vero 40V 300 40V 30V 
VEBO 5V Sv 4v 4v 
Io 0.6A 
Ptot 1.2W 

500mw 
T3, Tate -55 to 150°C 


Ic=0.0lmA Ige0 











Ip20-Olma Ic=0 





MPS6530 through MPS6535 





[rine [Son [aa av vi] mas corazon 


Collector Cutoff Current 
MPS6530, MPS6531 
MPS6532 
MPS6533, MPS6534 
MPS6535 
Collector-Emitter Saturation 
Voltage MPS6530, MPS6532 
MPS6531 

MPS6533, MPS6535 
MPS6534 


Base-Emitter Saturation Voltage 
MPS6530, MPS6531 
MPS6532 

MPS6533, MPS6534 
MPS6535 


D.C. Current Gain . 
MPS6530, MPS6533. 
D.C. Current Gain 
MPS6531, MPS6534 3 
50 
D.C. Current Gain Hye * 
MPS6532, MPS6535 
Collector-Base Capacitance 
MPS6530, 1, 2 5 
MPS6533, 4, 5 6 fl 


Current Gain-Bandwidth Product 


* Pulse Test : Pulse Width=0.3mS, Duty aa 























Vop=40V Ipg=0 Ta=600C 
VoB=30V Ig=0 T,=60°C 
Vop=30V Ip=0 T,=60°C 
Vep=20V Ig=0 T,=60°C 


Ic=100mA Ip=l0mA 


















Ig=100mA Ip=10mA 























Tc=l0mA Vop-1V 
Ic=100mA V¢g=1V 
Ic=500mA VcR=l0V 
Ic=l0mA Vor=1V 


I¢=l00mA Veg=1V 
Ig=500mA Vcr=l0V 















Ic=100mA VogelV 





Erg (NORMALIZED) vs Ic 


PTT TTI tan25°e 


2.0 






















— 1.6 CLUTCH pase test ad 
8 LT TT ae 
cI TTS on 1.2 
na SETS CHI 
Eo ea FAR CHTS NC a 
eC COTE SNE 
Es CMI CI NNT id 
~AC A fr wey 
o (CHINE CETI CCTM oeebecelcet EAT ETI 
1 100 1000 1 10 100 100 
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MPS6560 MPS6561 MPS6562 MPS6563 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 





THE MPS6560, MPS6561 (NPN) AND MPS6562, MPS6563 CASE 70-924 


(PNP) ARE SILICON PLANAR EPITAXIAL TRANSISTORS 
DESIGNED FOR COMPLEMENTARY SYMMETRY AUDIO OUTPUT 
APPLICATIONS. THEY FEATURE LOW COLLECTOR TO 
EMITTER SATURATION VOLTAGE (0.23V TYPICAL @ 


Ic=500mA). 


MPS6560(NPN MPS6561 (NPN 
ABSOLUTE MAXIMUM RATINGS for p-n-p devices, voltage and current values are negative ~MPS6562( PNP tesco 


Collector-Base Voltage Vero 
Collector-Emitter Voltage YVCEO 25V 20V 
Emitter-Base Voltage VEBO Sv 
Collector Current Ig 0.6A 
Total Power Dissipation (Tc £25°¢) PLot 1.5W 

(Ta £25°C) 625mw 
Operating Junction & Storage Temperature T5s Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C 








unless otherwise noted 
1PS6560(NPN)|MPS6561 (NPN 


SYMBOT, pelea MPS6563( PNP 
MIN MAX 


Collector-Base Breakdown Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 


Collector-Emitter Saturation 
Voltage 


Base-Emitter Voltage 


BYCBO 
IcBo 
Icko 
TEBO 


VBE * 


D.C. Current Gain 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 


VcE(sat) 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=#1% 





TEST CONDITIONS 


Ic=0.1ma 
VcB=20V 


Ip=0 
Ig20 
 Vog=Vcz0 © Ip=0 
VEB=4V Ic=0 

Ic=500mA Ip=50mA 
To=350mA Ip=35mA 
Ic=500mA VCE=1V 
Ic=350mA VcE=1V 


Ic=l0mA Vcp=lV 
Ic=100mA VcE=1V 
Ic=500mA Vop=1V 
Ic=350mA VCE=1V 
Ic=10mA VcE=l0V 


pF | Vop=l0V Ip=0 
| f-100kHz 


MPS6560 MPS6561 MPS6562 MPS6563 





TYPICAL CHARACTERISTICS 
(Tae25°C unless otherwise noted) 





0 50 100 150 200 
Ta (°c) 


Veu(sat) & VBE vs Ic 


ruse test [TTT TTR) 


fl 
38 ww LTT 
m9 CHT 
A A 
8 
oon rr Ca 
OE MT 
vesteet) TUTTI 
o Sees rem [THI 


1.0 










0.8 








0.6 
VOLT 
0.4 





0.2 


















LTT TTI voe=26¥7 
CO CEU TTT 
| a 


LT 
AME OR EAU 
ol LLU TTT TT 
10 100 1000 
Iq (mA) 
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MPS6565 and similar types 
NPN SILICON AF SMALL SIGNAL TRANSISTORS 





THE ABOVE TYPES ARE NPN SILICON PLANAR CASE TO-92A = CASE_TO-92B 


EPITAXIAL TRANSISTORS FOR USE IN AF 

SMALL SIGNAL AMPLIFIERS AND DIRECT 7 
COUPLED CIRCUITS. THEIR MAXIMUM POWER MPS TYPES 2N TYPES 
DISSIPATION = 360mW AT TA € 25°C, 


EBC ECB 


DEVICE SPECIFICATIONS (Ta=25°C 
DEVICE LVCEO| BVEBO|ICBO @ VcB| HFE @ Ic/VcE |VCE(sat) @ Ic/IBI 
TYPE (v) | (Vv) |(ma) (V) (ma)(V) (Vv) (wa)(m) 
nin max min-max max 

18 ea 00 @ 18] 30-90 @ 2/4.5 


uPs/2N2712 | 8 |500, @ 18 | 75-225 @ 2/4.5 




























Cob< 4pF @ VoB=10V 
F @ VCB=10V 


MPS/2N2716 | 5 |500 @18| 75-225 @ 2/4.5 Cob< 5pF @ VEB=10V 
MPS/2N 2923 90-180*@ 2/10 

MPS/2N2924 500 @ 25 | 150-300*@ 2/10 * hfe @ 1KHz 
MPS/2N 2925 235-470*@ 2/10 













MPS/2N3390 
MPS/2N3391 
MPS/2N3392 
MPS/2N3393 
MPS/2N3394 
MPS/2N3395 
MPS/2N3396 
MPS/2N3397 
MPS/2N3398 


MPS/2N3707 
MPS /2N3708 
MPS/2N3709 
MPS/2N3710 
MPS/2N3711 


400-800 @ 2/4.5 
250-500 @ 2/4.5 
150-300 @ 2/4.5 
90-180 @ 2/4.5 
55-110 @ 2/4.5 
150-500 @ 2/4.5 
90-500 @ 2/4.5 
55-500 @ 2/4.5 
55-800.@ 
100-400 @ 
45-660 @ 1/ 
45-165 @ 1.0 @ 10/0.5 
90-330 @ 
180-660 @ 1/5 


100 @ 25 | 100-500 @ 10/10 | 0.25 @ 10/1 
80-100 @ 2/10 
Q- _@ 100/10 
50 @ 30 59-780 @ 2/10 0.5 @ 50/5 
60-  @ 100/10 


; 40-160 @ 10/10 
4 [100 © 30 |i59-400 @ 10710 | 9-4 @ 10/1 
mnabi@ Ios. | Oe ea 


100 @ 18 






For MPS/2N3707 only 
NF<5dB @ 

Ic=0.lmA VCE=5V 

Rg=10Ko f=30-15K Hz 


100 @ 20 











Cob< 3.5pF @ VCB=10 






Cob< 3.5pF @ VCB=10 
f£T>200MHz @ IC=10mA 
VcE=10V 


* Hpg GROUPINGS : 
Y = 100-150 
B = 125-185 


G = 150-225 












i 


100-300% 1/5 _| 0.5 @ 10/1 


a) 
200-500 @ 10/5 _| 9:5 @ 10/2 


100-300*@ 1/5 0.5 @ 10 
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MPS6565 and similar types 





TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


D.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 


Rpt 


Vce= 10V 
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0.1 1 10 100 
'c¢ (mA) 
Vet aieWecwed h-PARAMETERS (NORMALIZED) 
vs * 
vs COLLECTOR CURRENT SOUT ee One CURRENT. 




















VCE (sat) 
@ Ic=10 Ig 
9 = CTTil 
0.1 100 
Ic (mA) 


COLLECTOR-—BASE CAPACITANCE 
vs COLLECTOR-BASE VOLTAGE 








He, (D.C.) 
hie(1KHz) 
bge(1 KHz) 
bye(1KHz) 


foe(1KHz) 
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MPS8000 
NPN RF MEDIUM POWER AMPLIFIER & DRIVER 





THE MPS@000 IS AN NPN SILICON PLANAR EPITAXIAL CASE T0-92A X-67 HEAT SINK 
TRANSISTOR DESIGNED FOR RF DRIVER AND LOW @ 
POWER OUTPUT STAGE IN CB EQUIPMENT OPERATING 

TO 30MHz. Poon 


15mm 
' 


2. 


EBC 
ABSOLUTE MAXIMUM RATINGS 
Collector-Emitter Voltage (VBE=0) VcCES 60V 
Collector-Bmitter Voltage (IB=0) VCEO 30V 
Emitter-Base Voltage VEBO 3V 
Collector Current I¢ 0.54 
Collector Peak Current Icom 1A 
Total Power Dissipation @ Tc<25°¢ Prot 1.5W 
With X-67 Heat Sink @ Ta<25°C 800mW 
No Heat Sink @ Tas25°C 625mW 
Operating Junction & Storage Temperature Ty, Tste -55 to 1500C 






ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


Psnnot | man ave wat [on 


LVCES v 




















TEST CONDITIONS 


Ic=50ma (Pulsed) 
VBE=0 


Ig=lmA = Ic=0 








Collector-Bmitter Breakdown Voltage 

















Emitter-Base Breakdown Voltage 









BVEBO 




















Collector Cutoff Current Ico 10 Vop=50V Ip=0 

Collector-Bmitter Saturation Voltage] Vcx(sat) 0.07 0.3 Ig=l00mA Ip=10mA 
Base-Mmitter Saturation Voltage VBE(sat) 0.72 I¢=100mA IB=10mA 
D.C. Current Gain Hye 30 150 Ic#l00mA VcR=2V 
Current Gain-Bandwidth Product f7 150 240 Ic=50mA Vcg=lOV 
Power Output 350 Voo=13.6V f=27MHz 





Pin=21.8mW 





MPSs000 





c CS_AT Ta=25°C 















VCE=2V 
Pulse Test}. 


a eer, Samal 

veo TI TTT SAT 
a aN 
AT TCT 
CT TTT NT 
40 ST TTT 
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CTE EP 





LUT TT 
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1 10 100 1000 
Tc (ma) 

a fp yg Ic ‘ on elsat) & VoR(sat) vs Ic 
a RN reise TIM TM 
200 HA oi8 TL ll 
| ALT NTT Hlesetsoe) Lett 
fp 150} an aan ow MTT 
(Mz) CUA TTT eae CH conto 


LT TT COT 
PT TTT Ta 
LT ATT 








0.2 
oe LZ a 
ope ett feet | LL 
Oy 10 100 1000 1 10 100 1000 
Ic (ma) Ico (ma) 
Z7 MHz TEST CIRCUIT. 


+12.6 Vac 9 Veo on ye 
ue ] 
c 


8.0 10 8.0 BF ARCO 462 oF equivalent 
C2 9.010 180 PF ARCO 463 or equivatent 1euH 
69,64 26 10 280 pF ARCO 464 oF aquivelent 


Queput 





EC TEST 3 NO. 1B 
278.8300 


MPS-A05 MPS-A06 MPS-A55 MPS-A56 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 





THE MPS-AO5, MPS-AO6, MPS-A55, MPS-A56 CASE TO-92A 
AR™ SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR AF DRIVERS AND OUTPUTS, AS WELL AS 

FOR UNIVERSAL APPLICATIONS. THE MPS=A05, 

MPS-AO6 ARE NPN AND ARE COMPLEMENTARY TO 

THE PNP MPS-A55 AND MPS-A56 RESPECTIVELY. 


EBC 
pct MPS-AO6(NPN) 
ABSOLUTE MAXIMUM RATINGS ¢4. o.n.p devices, voltage and current values are negative MPS~A55( PNP. MPS-A56( PNP) 
Collector-Rase Voltage VoBo 60V Sov 
Collector-Enitter Voltage VCEO 60V 80V 
Emitter-Base Voltage VEBO 4v 
Collector Current Ic 0.5A 
Collector Peak Current (t<10ms) Ion 1.54 
Total Power Dissipation (Tc<25°c) Prot 1.5W 
(Ta <25°C) 625mW 
Operating Junction & Storage Temperature Tj, Tstg ~55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C_ unless otherwise noted 


MPB-A05(NPN)| MPS-AO6( NPN 
PARAMETER pega, nS 6(E) UNIT|TEST CONDITIONS 
MIN MIN 


Collector-Emitter Breakdown Ic=lmA Ip=0 
Voltage 


Emitter-Base Breakdown Voltage IpeO.1lmA Ic=0 






Collector Cutoff Current VcB=VCBO IE=0 
Collector-Enitter Saturation . Ic=100mA 
Voltage Ip=l0mA 
Base-Fmitter Saturation Voltage Ic=#100mA VCE=1V| 
D.C. Current Gain Ic=10mA Vor=1V 
Ic=100mA Yor=1 
Current Gain-Bandwidth Product 
MPS-A05, 06 only Ic=1l00mA VCE=1V 
MPS-A55, 56 only Ic=l00mA VoR=2 
Collector-Base Capacitance Vopel0V Ip=0 
f=1MHz 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=#1% 


MPS-AO5 MPS-A06 MPS-A55 MPS-A56 





TYPICAL CHARACTERISTICS 
(T,=2500 unless otherwise noted) 


Ptot vs TA 60) HFE vs Ic 







Pulse Test 
Vouely 
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MPS-A13_ MPS-A14 MPS-A65 MPS-A66 
NPN PNP SILICON DARLINGTON AF MEDIUM POWER TRANSISTORS 





CONTR CASE T0-92A 


THE MPS-A13, MPS-Al4 (NPN) AND MPS-A65, 
MPS-A66 (PNP) ARE SILICON PLANAR EPITAXIAL 
DARLINGTON TRANSISTORS FOR AF AMPLIFIERS 
REQUIRING HIGH INPUT IMPEDANCE. 


ee 
ABSOLUTE MAXIMUM RATINGS For p-n-p devices, voltage and current values are negative jester NPN 
Collector-Emitter Voltage (VBE=0) VoEs 30V 
Emitter-Base Voltage VEBO 10V 
Collector Current Ie 
Total Power Dissipation (TC< 25°C) Ptot 

(Ta €25°C) 

Operating Junction & Storage Temperature T)- Tate 55 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 






Collector Cutoff Current nA 
Emitter Cutoff Current 


Base-Emitter Voltage 


D.C. Current Gain MPS~A13 7105 
MPS-A14 x10: 
MPS-A65 
MPS-A66 


‘D.C. Current Gain MPS-AL3 
MPS-Al4 
MPS-A65 
MPS-A66 

Current Gain-Bandwidth Product 
MPS-A13, 
MPS-A65, 


Collector-Base Capacitance 
MPS~Al13, 
MPS-A65, 


“* Pulse Test + Pulse Width=0.3mS, Duty Cycle=l% 


yeaa 
yeaa 
30V 
8v 
O.3A 
1.2W 
0.5W 
to 150°C 


[Man _tyP wax [TT TEST CONDITIONS 


Ig=0.1mA Ip=0 
Vop=30V  Ig=0 
VsBeVepo Ic=0 
Ic#100mA Ip=0.1mA| 
Ic=100mA  Vor=5V 
Ic=l0mA VcE=5V 


Ic=l0mA VcoE=5V 


VoBelOV Ikz=0 
f=100kHz 


Ic=lmA VcE=5V 


MPS-A13 MPS-A14 MPS-A65 MPS-A66 





TYPICAL CHARACTERISTICS 
(Ta=25°C unless otherwise noted) 


Vcr(sat) & VBE vs Ic 
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MPS-A20 MPS-A70 
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS 





THE MPS-A20 (NPN) AND MPS-A70 (PNP) ARE gee 
SILICON PLANAR EPITAXIAL TRANSISTORS FOR 
USE IN AF SMALL SIGNAL APPLICATIONS. 
THEY ARE SUPPLIED IN SELECTED Hyg GROUPS. 
EBC 
MPS-A20 (NPN 

ABSOLUTE MAXIMUM RATINGS Forp-n-p devices, voltage and current values are negative MPS-A70 (PNP 
Collector-Base Voltage VoBo 45V 
Collector-Emitter Voltage VCEO 40V 
Emitter-Base Voltage VEBO 4v 
Collector Current Ic 100mA 
Total Power Dissipation (7s<259¢) Ptot 350mW 

f ; derate 2.6mW/°C above 25°C 
Operating Junction & Storage Temperature Tjs Tetg -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) __ 

f—_Fasaweren_—_ sonore for] _nevr comrrions _ 
Ic=0.1mA Igp=0 

Collector-Enitter Breakdown Voltage | Iq=lmA 

Emitter-Base Breakdown Voltage Ipe0.1mA 

Collector Cutoff Current VcB=30V 


Collector-Emitter Saturation Voltage . . Ic=10mA Ip=lmA 
Ic=100mA Ip=lOmA 


Base-Emitter Voltage ° Ic=5mA VcE=l0V 


D.C. Current Gain Ig=5mA VCE=10V 
GROUP R 





GROUP W 
GROUP B 
GROUP Y 


Current Gain-Bandwidth Product Ic=5mA VCE=10V 


Collector-Base Capacitance 2 Vop=l0V Ip=0 
f=lMHz 


Noise Figure Ic=0.lmA VCE=10V 
Rg=10Ka f=30H2z-15KHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=l% 


MPS-A20 MPS-A70 





TYPICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


P. 
800 tot vs TA 
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MPS-A42 MPS-A43 


NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS 


THE MPS-A42, MPS-A43 ARE NPN SILICON PLANAR 
TRANSISTORS FOR GENERAL PURPOSE HIGH VOLTAGE 
APPLICATIONS SUCH AS TV VIDEO OUTPUT STAGE 
AND GAS DISCHARGE TUBE DRIVER. 


ABSOLUTE MAXIMUM RATINGS 





Collector-Base Voltage VCBO 

Collector-Enitter Voltage VCEO 

Emitter-Base Voltage VEBO 

Collector Current Ic 

Collector Peak Current (t €10ms) Icom 

Total Power Dissipation (Tc <25°C) Pot 
(Ta €25°C) 


Operating Junction & Storage Temperature Tj» Tate 


ELECTRICAL CHARACTERISTICS 





Collector-Base Breakdown Voltage | BVCBO 
Collector-Emitter Breakdown 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Bnitter Saturation 
Voltage 


Base-Emitter Saturation 
Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 





CASE TO0-92A 


MPS-A42 MPS-A43. 
300V 200V 
300V 200V 


6v 6v 
100maA 
500mA 
1.5W 
625mW 
~-55 +6 150°C 





-A4 
evo [as P| 


Ic=OelmA Ip=0 
Ic=lmA Ip=0 
Ig=0.1mA Ic=0 


Vep=200V Ip=0 
Vopal60V IE=0 


Vgpr6V Ic=0 
Vep=4V Ice 


Ic=20mA IB=2mA_ 
To=20mA Tp=2mA 


IcelmA Vcg=l0V 
Ic=10mA VcE=10V 
Ic=30mA VcE=10V 
Ic=10mA Vop=20V 


‘VcB=20V Ipg=0 
f=1MHz 


MPS-A42 MPS-A43 





TYPICAL CHARACTERISTICS 
(Tae25°C = unless. otherwise noted) 
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MPS-D01 


NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTOR 





92 
(HE MPS-DO1 IS NPN SILICON PLANAR TRANSISTOR CASE Teezek 
FOR GENERAL PURPOSE HIGH VOLTAGE AMPLIFIERS 
AND GAS DISCHARGE DISPLAY DRIVING APPLICATIONS. 
IT FEATURES 200V MIN COLLECTOR-EMITTER BREAK- 
DOWN VOLTAGE. ! 
EBC 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage VcBo 200V 
Collector-Emitter Voltage VCEO. 200V 
Emitter-Base Voltage VEBO 4v 
Collector Current Ic 100mA 
Collector Peak Current (+ <10mS) Icm 500mA 
Total Power Dissipation (Tc < 25°C) Ptot 1.5W 

(Ta <25°C) 625mW 
Operating Junction & Storage Temperature Ty) Tstg =-55 to +150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 











Collector-Base Breakdown Voltage B ‘ Ic=l0paA 
Collector-Emitter Breakdown Voltage Ic=lmA 
Emitter-Base Breakdown Voltage B Ipg=1l0pa 


Vop=80V 
Vop=80V 
Ta=750C 
Vop=80V 


VeRe80V 
Ta=75°C 


D.C. Current Cain Ic=l0ma 
Ic=30mA 
Current Gain-Bandwidth Product Ic=10mA 


Collector-Base Capacitance 


MIN TYP MAX| UNIT | TEST CONDITIONS 


Ig=0 


IE=0 
Ip=0 


Vpr=0 
Vpp=0 


Vor =10V 
Vog=10V 
VoE=20V 
Ipe0 


MPS-D01 





TYPICAL CHARACTERISTICS 


(Tan25°c = unleas otherwise noted) 
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MPS-D05 MPS-D55 


COMPLEMENTARY 
SILICON GENERAL PURPOSE AMPLIFIERS & SWITCHES 





THE MPS-DO5 (NPN) AND MPS-D55 (PNP) ARE CASE 10-924 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 


TRANSISTORS FOR GENERAL PURPOSE AF AMPLIFIERS 
AND DRIVERS FOR LED DISPLAY. 


ABSOLUTE MAXIMUM RATINGS rorpnsdwen vty mt surat we nina = 
Collectcr-Base Voltage VcBO 25v 
Collector-Enitter Voltage Vero 25V 
Emitter-Base Voltage VEBO 5v 
Collector Current Ig 0.54 
Total Power Dissipation (TC<25°C) Ptot 1.2W 
(Ta $25°C) 500mw 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 
[seen fen er nul [nr co 
Ice0.0lmA Ig=0 


Ic=lmA TB=O 
Ip=0.01mA IC=0 
Vep=20V Ip=0 





Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage BVERO 
Collector Cutoff Current Topo 


Collector Cutoff Current Icks 
Emitter Cutoff Current IEB0 


Vor=20V VBE=0 
Vep=3V 0 Ic=0 

Collector-Bmitter Saturation Voltage) Vcg(sat)* 
Base-Emitter Saturation Voltage VpE(sat)* 


D.C. Current Gain Epp * Ic=50mA Vop=5V 
Ic=100mA VoR=5V 


Ic=500mA Vog=5V 


Ice#l00mA Ip=10mA) 
Ic#100mA Tp=10m 


44 EERE ES 44 





Current Gain-Bandwidth Product Ic=50mA VcE=1OV 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=l% 


MPS-DO5 MPS-D55 





TYPICAL CHARACTERISTICS 
(Tas250C unless otherwise noted) 









Vor=5V 
o LPulse Test 





: Yor(sat) & VBE(sat) vs Ic 


2. 
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MPS-LO1 
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS 





CASE T0-92A 
THE MPS-LOl IS NPN SILICON PLANAR EPITAXIAL 
TRANSISTOR FOR GENERAL PURPOSE HIGH VOLTAGE 
AMPLIFIERS AND GAS DISCHARGE DISPLAY DRIVING 
APPLICATIONS. IT FEATURES LOW COLLECTOR- 
EMITTER SATURATION VOLTAGE AND HIGH FREQUENCY 
RESPONSE. 
EBC 

ABSOLUTE MAXIMUM RATING 
Collector-Base Voltage Vopo 140V * 
Collector-Emitter Voltage Vcro 120V * 
Emitter-Base Voltage VEBO 5V 
Collector Current Ig 100mA 
Collector Peak Current (t <10mS) Icom 500mA 
Total Power Dissipation @ T, € 25°C Ptot 1.20 

@ |) < 25°C 500mW 
Operating Junction & Storage Temperature Tj, Tatg -55 to +150°C 


VBE(sat) & VCE(sat) vs Ic 
1.¢ Tae250c ‘pulse test mall 





eH M 

UNECE 
A 
LUM TPA 
















Collector-Base Breakdown Voltage 


Collector-Emitter Breakdown Voltage 








Collector Cuteff Current 








Emitter Cutoff Current 





Collector-Emitter Saturation Voltage 








Base-Emitter Saturation Voltage 





D.C. Current Gain 


Current Gain Bandwidth Product 











Collector-Base Capacitance 





Small Signal Current Gain 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 
PARAMETER | SYMBOL 






BYcBO * 
Log * 
Emitter-Base Breakdown Voltage BVgBO 


Toso 
Collector Cutoff Current IcER 


TrB0 










Vor(sat) 


VpE(sat) 











MPS-LO01 
















TEST CONDITIONS 


Ip=0.1mA Ige0 


MIN TYP MAX | UNIT 









Iq=lmaA 
Ig=lQua 
Vop=75V 


















Vor=100V Rag=1ka 









Vep=4¥ Ig=0 






Ig=l0mA IBqlmA 
To=50mA IpeSmA 









Ic=lOma 
Ig=50mA 


Ip=lma 
Ip=5mA 








Ic=lOmA Vog=5V 












Ig*l0mA Vo=10V 








Vop=l0V Ip=0 


felMiz 









Ig=lmA Vop=LOV 
falkHz 
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MSB492 
PNP SILICON PLANAR EPITAXIAL MEDIUM POWER TRANSISTOR 





THE MSB492 IS PNP SILICON PLANAR EPITAXIAL 


TRANSISTOR INTENDED NO REPLACE THE GERMANIUM 10 99a case WITH X-67 HEAT SINK 
TYPE 283492. IT FEATURES HIGH CURRENT 

CAPACITY AND IS SUITABLE FOR STROBO FLASH AND 

AUDIO POWER AMPLIFIER APPLICATIONS. @. 


wo 
THE MSB492 IS PACKED IN T0-92A PLASTIC CASE “Ts 


WITH OPTIONAL X-67 HEAT SINK. 


\smm 


ABSOLUTE MAXIMUM RATINGS i 
Collector-Base Voltage -VoBo 25V 
Collector-Emitter Voltage (Rpg=1002) -VoER 25V 
Bmitter-Base Voltage -VERO 6v 
Collector Current -I¢ 2a 
Collector Peak Current (t <¢10mS) -Icm 4A 
Total Power Dissipation @ Tc ¢ 25°C Ptot 1.5W 
With X-67 Heat Sink, Ta < 25°C 800mW 
.No Heat Sink, Ta < 25°C 625mW 
Operating Junction & Storage Temperature Tj & Tate -55 to +150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C_ unless otherwise noted 


| TEST CONDITIONS 
Collector Cutoff Current ~Iczo -VcE=15V Ip=0 


Emitter Cutoff Current ~IEB0 -Vep=6V) Ic¢=0 
Collector-Emitter Saturation Voltage -VcE(sat)* -Ic=lA -Ip=0.1A 
Base-Emitter Saturation Voltage -VBE(sat)* -Ic=lA -Ip=0.1A 
D.C. Current Gain (note) Hyg 1 * -Ig=0.2A -Vog=1V 
Hpe 2 * -Ic=2A = -Vop=1V| 
Current Gain-Bandwidth Product ~Ic=0.1A -Veyr4V| 


Collector~Base Capacitance -Vcp=l0V Ipe0 
f=1MHz 











* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


note : Hrg ) is classified as follws. Group B : 80-160 Group C : 120-240 
Group D : 180-360 


MSB492 





TYPICAL CHARACTERISTICS (Ta#250C, Pulse Test 





VcE(sat) & VBE(sat) ve Ic 


| 
“Hl [LA 
Fi 




















ila 
Se ii a 


-I¢ i 








Coil D.C. Resistance 1-2 2 0.15 ohm 
3-4 2 0.25 ohm 
5-6 : 190 ohm 


Coil Turn Ratio 1-2 3 1.5 
3-4 : 1.0 
5-6 3 200 


Standby Current 150mA @ Vec=3V 
60mA @ Vecx2V 


Recycling Time 9 Sec. using zinc 
carbon battery. 
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RN4918 RN4919 RN4920 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE RN 4918, RN 4919 AND RN 4920 ARE PNP CASE TO-220B 


SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE RN 4918, 
RN 4919 AND RN 4920 ARE COMPLEMENTARY TO 
RN 4921, RN 4922 AND RN 4923 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS RN_4918 RN 4919 RN 4920 


Collector-Base Voltage — VcBO 40V 600 80v 
Collector-Emitter Voltage - VcEO 40V 60V 80V 
Emitter-Base Voltage - VEBO 5V 
Collector Current -I¢ 3A 

Base Current - 13 1A 

Total Power Dissipation @ Tc<25°C Ptot 30W 
Operating and Storage Junction Tj, Tstg -55 to +150°C 


Temperature Range 


THERMAL RESISTANCE 
Junction to Case Ojc 417°C/w max. 


‘ SAFE OPERATING AREA (1).C.) 
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ELECTRICAL CHARACTERISTICS (Ta=25°c 





Collector-Emitter Breakdown Voltage 
RNLI18 


RN4I19 
RN4920 


Collector Cutoff Current 

Collector Cutoff Current RN4918 
RN4919 
RN4920 

Collector Cutoff Current 


Rnitter Cutoff Current — Igpo 


Base-Emitter voltage - VBE * 


Base-Emitter Saturation Voltage ~ VBE(sat )* 
Collector-Enitter Saturation Voltage| -VcE(sat )# 
D.C. Current Gain Hpp + 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 
Small Signal Current Gain 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
vs Io 


co 


|S 
tl ee 
META Ta 


"he NORMALIZED 













a “Vog-1V 

nce TTT 1 

0.04 0.1 1 10 G 
-1 





unless otherwise noted 


B B BEE B <<< 


< s << £ 


—VoLT 
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atiiim mH 
*"| Yox(sat) Hl 


0.2 @ Ice1olg 3 


0.1 










~Ig=0.1A Ip=0 


Vep=Rated VopoIp=0 
-Voge20V Ipx0 
-Veg=30V Ip=0 
-Voe=40V Ip=0 

Vep=Rated VcEO 
~ Vgpal5V 

VcE=Rated VoRo 
~Vupe1.5V 

To=125°C 
—Vgp=5V Ig=0 
—Ic#la -Vop=1V 
~IcnlA —Ip-0.1A 
—Ice1A -Ip=0.1A 


~Ic=50mA ~Vog=1V 
-Ig=250mA -VcoR=10V 
-Vcp=10V Ig=0 

f= Maz 


—Ig=250mA -Vcp=10V 
Hz 
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RN4921 RN4922 RN4923 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE RN 4921, RN 4922 AND RN 4923 ARE NPN CASES 10-220 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE RN 4921, 
RN 4922 AND RN 4923 ARE COMPLEMENTARY TO 
RN 4918, RN 4919 AND RN 4920 RESPECTIVELY. 
BCE 

ABSOLUTE MAXIMUM RATINGS RN 4921 RN 4922 RN 4923 
Collector-Base Voltage VcoBo 40V 60V 80v 
Collector-Emitter Voltage VCEO 40V 60V 80V 
Emitter-Base Voltage VEBO 5V 
Collector Current Io 3A 
Base Current Ig 1A 
Total Power Dissipation @ Tc<25°C Ptot 30W 
Operating and Storage Junction Tj, Tatg -55 to +150°C 

Temperature Range 
THERMAL RESISTANCE 
Junction to Gase jc 4017.°C/W = max. 


SAFE OPERATING AREA (1).C.) 





Poot (Ww) 
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il nase 4 Il 

2 
naa9e5 ~AN 
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RN4921 RN4922 RN4923 





ELECTRICAL CHARACYERISTICS = unless otherwise noted) 


RN 4921 
RN 4922 


RN 4923 


RN 4921 
RN 4922 
RN 4923 


Collector Cutoff Current 


Emitter Cutoff Current TEBO 


Base-Emitter voltage VBE * 


Base-Enitter Saturation Voltage VBE(sat)* 
Collector-Emitter Saturation Voltage VcR(sat)* 
D.C. Current Gain Hp; * 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Small Signal Current Gain 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Fee NORMALIZED vs I, 





Bee NowMALIzep 






































VOLT 


TEST CONDITIONS 


Ic=0.1A Ip=0 


Vop=Rated Vopo In=0 
Vog=20V Ip=0 
Vog=30V Ip=0 
VcE=40V Ip=0 


Vop=Rated Voro 
VEB=1.5V 


Vcr=Rated Vopo 
VeB=1.5¥ To=125°C 


VEB=5V Ig=0 
Ig=lA Vog=1V 
Ig=lA Ip=0.1A 
Ic=1A Ip=0.1A 
Ig=50mA = Vop=1V 
Ic=500mA Vog=lV 
Igala Vcg=1V 
Ic=250mA VcE=10V 
Vop=10V Ip=0 

.f= 1MHz 


Ig=250mA VoR=10V 
f=lkHz 
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$110 
NPN SILICON PLANAR PHOTO TRANSISTOR CHIP 





THE S110 IS AN NPN SILICON PLANAR PHOTO Pa ee 
TRANSISTOR CHIP DESIGNED FOR APPLICATIONS 
REQUIRING HIGH RADIATION SENSITIVITY AND 
STABLE CHARACTERISTICS. 


THE REAR SURFACE IS COVERED BY A GOLD 

LAYER TO ELIMINITE THE NECESSITY FOR 
PREFORMS IN ASSEMBLY, AND THERMAL COMPRESSION 
OR ULTRASONIC BONDING TECHNIQUE MAY BE USED 
UPON THE ALUMINIUM TOP CONTACTS. 


<— 1.016mm——> 





CHIP GEOMETRY 


PHYSICAL DETAILS 
Chip Size : 1.016 + 0.101mm square (40 + 0.4mil square) 
Chip Thickness : 0.15 + 0.025mm (6 + 1mil) 
Bonding Pads Area : Emitter : 0.143mm square 
Base 3 0.143mm square 


PRINCIPAL DEVICE : FPT 100 series 


ELECTRICAL CHARACTERISTICS IN DARKNESS AT Ta-25°C 


[em [sme io [ne [cn 


Collector-Emitter Breakdown Voltage Icelpa Ip=0 
Emitter-Collector Breakdown Voltage Ig=0.lmA IBeO 


Collector Cutoff Current 100 | nA | Vop=15V Ip=0 


D.C. Current Gain 150 350 850 Vcr=5V Ic=lmA 





* Hyg can be grouped at max/min = 2 : 1 upon request. 





$110 





LIGHT CURRENT (11) CHARACTERISTICS 

























In va VcE IL vs BFE 
Ferns ° 
wel niv/om? Ib 
n 5 7 emW/ cme fe Gays 
(ma) 4 |_f ner4mw/om2 BE 
revues | Be 
21 0m) Zi 
3 lami ome _ a 0.3 @. 
2 F | sasauls T. 0.1 "A 
fae a == 
Se ee 
‘) 10 20 50 +019 300 400 600 800 1000 
Ver (v) HFE @ Ic=lmA 





TO D.C. POWER SUPPLY 
{G-—nnertn lamp @ 2854°K colour temperature 
(Type : 6V21C.P. tungsten lamp) 


Irradiance (H) = Radiated Power from Lamp 
4m h2 


where h is the“distance 
measured from plan of 
filament to plan of chip. 





SPECTRAL CHARACTERISTICS (Tae25°C) SWITCHING CHARACTERISTICS (TA=25°C 
The switching characteristics is~ 
RELATIVE RESPONSE measured with the following circuit 
vs WAVELENGTH arrangement. 
& Vog=5¥ 
1 = 
B [tn 1mA 
& Gass 
a Source 
4 ae Light current rise time:2.8pS typ. 
E H_, Light\current fall time:2.8pS typ. 
out 
fe P 
1002 





3.78 


2N930 2N3548 


: COMPLEMENTARY 
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 





THE 2N930 (NPN) AND 2N3548 (PNP) ARE SILICON CASE TO-18 
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 
SMALL SIGNAL AMPLIFIERS AND DIRECT COUPLED 
CIRCUITS. 

CBE 
ABSOLUTE MAXIMUM RATINGS For po-p devices, voltage and current values are negative 2N930(NPN) 2N3548 (PNP 
Collector-Base Voltage VcBo 45v 60V 
Collector-Emitter Voltage VCEO 45v 45v 
Emitter-Base Voltage VEBO 5V 6V 
Collector Current Ic 100mA ** 100mA 
Total Power Dissipation (Ta€ 250¢) Prot 300mW 400mW 
Junction Temperature Tj 175°C 200°C 
Storage Temperature Range Tete -65 to 2000C 


** 30mA in JEDEC registration. 


















Collector-f.itter Breakdown 
Voltage 


Collector Cutoff Current 


Ig=l0mA (Pulsed) 
Ip=0 


VcE#45V VBE=O0 
Vor=45V Vpg=0 
Ta=1700C 


Vep=5V Ic=0 
Ic=10mA Ip=0.5mA 





Emitter Cutoff Current 


Collector-Emitter Saturation 
Voltage 


Base-Emitter Breakdown Voltage 
D.C. Current Gain 





Ic=10mA Ip=0.5mA 


Ic=l0pA VcE=5V 
Ic¢=100pA Vob=5V 
Ig=500pA VoR=5V 
Ic=l0mA VcE=5V 
Ic=l0pA VcE=5V 
Tas-55°C 


Ig=0.5mA VCE=5V 
Ic#lmA Vcr=5V 


Vop=5V Ip=0 f=1MHz! 


Ic=l0vA VoR=5V 
RG=1 0K f=10Hz- 




















Current Gain-Bandwidth Product 











Collector-Base Capacitance 
Noise Figure 








2N930 2N3548 
548 


MEN MAK | MIN MAX 
Small Signal Current Gain a Io=lmA VoE=5V f=1KHz 





COMMON BASE h - PARAMETERS (for 2N930 only) 
= PARAMETER SYMBOL — Ne [oe TEST CONDITIONS 


hid precee Vop=5V 
pe 
x104 


hob Sarees 
TYPICAL CHARACTERISTICS AT TA=25°C 













Input Impedance 
Output Admittance 
Voltage Feedback Ratio 





hrb 





VBE AND VCE(sat) 
vs COLLECTOR CURRENT 


1 aa 
aE 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 





































































































1 10 
Io (mA) 


VBE 
@ Vce=5V = 
tri | 


VcE(sat) 
@ Ig=20 a7] 


10 
Ic (mA) 





















100 | 





BROAD BAND NOISE FIGURE 


CURRENT GAIN — BANOWIDTH PRODUCT 
vs COLLECTOR CURRENT 


KLUM 


all 
[NT 
iia 























'o (mA) 


ue LNT TT 
PNT 


vs COLLECTOR CURRENT 





Vel 


Rg=IKa. ) 


f=10-15K Hz: 


E=5V 










= saul 
a mM 
aa iM 
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maces EH 


THE 2N2102(NPN) AND 2N4036(PNP) ARE COMPLEMENTARY 
SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 
MEDIUM POWER DRIVERS AND OUTPUTS, AS WELL 48 FOR 
SWITCHING APPLICATIONS. 


2N2102 2N4036 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


CASE T0=39 








ABSOLUTE MAXIMUM RATINGS — Fer pep dewces, voltage and current vatues ore negative, 2N2102(NPN)  2N4036(PNP) 
Collector-Base Volt age VcBO 120V 90V 
Collector-Emitter Voltage VorO 65V 65V 
Enitter-Base Voltage VEBO IV WV 
Collector Current I¢ 1A 
Total Power Dissipation (Tg $25°C) Prot 7 

(TaS250C) lw 
Operating Junction & Storage Temperature Tj, Tst¢ -65 to 200°C 
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 







2N2102 


SYMBOL MIN MAX 






Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 

Collector Cutoff Current 





Collector Cutoff Current 


Emitter Cutoff Current 
D.C. Current Gain 

























2N4036 
MIN MAX 


im 
v 





TEST CONDITIONS 


Ic=0.1mA IE=0 
Ic=100mA RBE=1LOS 
Ic=100mA VEB=1.5V| 
Ic=100mA Ip=0 
Igs0.lmA Ic=0 


Vop=60V Ip=0 
Vop=90V Ip=0 


VCE=30V VEB=1.5 
Ta=1509C 

VeB=5V Ic=0 
Ic=0.0lmA Vop=10 
Ic=0.1mA VCE=10V 
Ic=150mA VcE=LOV |. 
Ic=500mA Vcr=10V 
Io#lA VCE=10V 
Ic=10mA Vcg=10V 
Ic¢=150mA VoR=2V 
















2N2102 2N4036 





Base-Emitter Saturation Voltage 
Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Emitter-Base Capacitance 


ton - tort SWITCHING 


+4V -300 


2N4036 


tr <15ns 


te <15n3 tr 18 ns 


Zin © 100k 


. EPE (NORMALIZED) vs Ic 


2 
“LUM TTT Pa=25°C) 
Pulse Test 
2.6 LAI TTP eater 
LE TTT 
TT | 


CCN 
Hh TTT 









EFE (NORMALIZED) 


0 s 
1 10 ~—-:100 1000 





TO OSCILLOSCOPE 





2N2102 ian hooey 6 


Ic=150mA tpel 5mA 
Ig=150mA IB=15mA 
Ic=50mA VCE=10V 


Vep=10V Ip=0 

f=lMHz 

Vup=0.5V Ic¢=0 

f=1Maz 

Ic=0.3mA VcE=10V 
f=lkHz2 RG=5100 
Ic=#150mA Ipl=15mA 
Vec=30V 

I¢=150mA 
Ipl=-Ip2=15mA Vec=30V, 





* Pulse Test-: Pulse Width=0.3mS, Duty Cycle=1% 


Ptot 


(w) 





ps 
BL 2 all 
me allllll 
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2N2222 2N2222A PN2222 PN2222A 
NPN SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 





THE 2N2222, 2N2222A, PN2222, PN2222A ARE CASE TO-18 CASE T0-92A 
NPN SILICON PLANAR EPITAXIAL TRANSISTORS Ts 
FOR GENERAL PURPOSE AMPLIFIERS AND MEDIUM 


SPEED SWITCHING APPLICATIONS. THEY ARE 
COMPLEMENTARY TO THE PNP TYPE 2N2907, 
2N2907A, PN2907, PN2907A RESPECTIVELY. 
THE 2N2222, 2N2222A ARE PACKED IN TO-18. 


THE PN2222, PN2222A ARE PACKED IN TO-92A. CBE EBC 
2n2222 PN2222 
2N2222A PN2222A 

ABSOLUTE MAXIMUM RATINGS 2N2222 2N2222A PN2222 PN2222A 

Collector-Base Voltage VeBo 60V T5V 60v 75V 

Collector-Emitter Voltage’ YoEo 30V 40V 30V 40v 

Enitter-Base Voltage VERO 5v 6v 5v 6V 

Collector Current Ic 0.8A 0.8A 0.8A 0.8A 

Total Power Dissipation (Tc 25°C) Ptot 1.8W 1.6W = -1.2W 1.2W 

(Ta 25°C) 500mwW = 500mW = 500mW = 500m 

Junction Temperature v3 175°C 175°C 150°C 150°C 

Storage Temperature Range Tstg -65 to 200°C -55 to 150°C 


ELECTRICAL CHARACTERISTICS unless ctherwise noted 


; 2N2222 | QN2222A 
PARAMETER SYMBOL | PN2222 | PN2222A| UNIT 
; os MAX | MIN MAX 


Collector-Base Breakdown Voltage 





















TEST CONDITIONS 


Ig=0.0lmA Ig_=0 








Ig-l0mAs Ip=0 









Emitter-Base Breakdown Voltage Ip=0.0lmA Ic=0 












Vop=50V Ip=0 
Vop=60V Ip=0 
VoB=50V Ipg=0 Ta=150°C 
Vop=60V Igs0 Tax 50°C 





Collector Cutoff Current 





Collector Cutoff Current Vcp=60V Vep=3V 
















Emitter Cutoff Current Vepe3V = Ics0 











Base Cutoff Current VcE=60V VEB=3V 








2N2222A 
PN2222A 


MIN MAX 


Collector-Emitter Saturation 
Voltage 


Base-Enitter Saturation Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


Collector-Base Capacitance PF |Vcp=l0V Ig-O f=100kHz 


Emitter-Base Capacitance PF |Vpp=0.5V Ig=0 f=100kHz 


Collector-Base Time Constant pS {I¢=20mA VoR=20V 
f=31.8MHz 


Noise Figure @B |Ic=0.1mA Vop=l0V 
f=lkHz RG=lkQ 


Input Impedance KQ lIc=lmA Vcp=l0V f=lkHz 
KQ |Ig=10mA Vog=10V f=1kEz 


Voltage Feedback Ratio : f=lkHz 
4 f=1kHz 


Small Signal Current Gain f=1kHz 
f=1kHz 


Output Admittance m f=lkHz 
f=lkHz 


Delay Time 


Rise Time 


Storage Time 


Fall Time 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=l% 


2N2222 2N2222A PN2222 PN2222A 





SWITCHING TIME TEST CIRCUITS 


ton SWITCHING Vep=-05V Veg" #30V 


ead aes 
0. Yin 


” 
" 
PW < 200 ns son 
t, $2.0 ns 


Pw 10 us 
Zin = 602 = 


Zin = 502 
Te <5.0n8 


All waveforms are monitored on an oscillascope with Rin2100Ka, 
CinS12pF, tp <¢5ns. 





Ptot vs Ta 








2N2222 2N2222A PN2222 PN2222A 





TYPICAL CHARACTERISTICS 


(Ta=25°C unless otherwise noted) 


Vou(sat) & V3E(sat) vs Ic 
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SWITCHING TIME vs Ic 


oe 9 TT TMM N te-19ten Tota 
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2N2586 2N3964 


COMPLEMENTARY 
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 





THE 2N2586 (NPN) AND 2N3964 (PNP) ARE COMPLEMENTARY a 
SILICON PLANAR EPITAXIAL TRANSISTORS. FOR USE IN AF 
LOW NOISE SMALL SIGNAL AMPLIFIER CIRCUITS. 
CBE 

ABSOLUTE MAXIMUM RATINGS For prep devices, voltage and ourrent values are negative. 2N2586(NPN) 2N3964 (PNP) 
Collector-Base Voltage VCBO 60V 45v 
Collector-Enitter Voltage VcCrO 45V 45vV 
Emitter-Base Voltage VEBO 6v 6V 
Collector Current Ic 100mA** 200mA 
Total Power Dissipation (Tc <25°C) Ptot 600mW 1.2W 

(Ta <250¢) 300mW 360mW 
Junction Temperature Tj 175°c 2000C 
Storage Temperature Range Tstg -65 to 200°C 


** 30mA in JEDEC registration. 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


emo | ao re TEST CONDITIONS 


Collector-Base Breakdown Voltage BYcRO Ic=0.01lmA Ip=0 


Collector-Enitter Breakdown Ic=0.01mA VBE=0 
Voltage 
Collector-Emitter Breakdown Ic=10mA(Pulsed) 
Voltage Ip=0 
Ic=5mA(Pulsed) Ip=0 


Tgp=0.0lmA Ic=0 


Collector Cutoff Current VcB=45V If=0 
VeB=40V IE=0 


Collector Cutoff Current VoE=45V Vpp=0 
Ver=40V Vpp=0 


Vor=45V VBE=0 Ta=170°C 
Vor=40V VBE=0 Ta=150°C 





2N2586 2N3964 





PARAMETER 


Emitter Cutoff Current Vpp=5V Ic=0 
VEB=4V Ic=0 


Collector-Emitter Saturation Ic#lOmA IBp=0.5mA 
Voltage Io=50mA Ip=5mA 


Base-Emitter Saturation Voltage Ic=10mA Ip=0.5mA 
Ic=50mA Ip=5mA 

D.C. Current Gain Ic=lpA VcE=5V 
Ic=10pA Vog=5V 
Ic=100pA VoR=5V 
Tc=500pA Vog=5V 
Ic=lmA Vcog=5V 
Ic=10mA Vcg=5V 
Ic=50mA VcE=5V 
Ig=lQpA Vog=5V 
TA=-550C 
Ic=lmA Vog=5V 
Ta=1000C 


Ic=50mA VcE=5V 
Ta=-550C 


Current Gain-Bandwidth Product Ic=#0.5mA Vcg=5V 


Collector-Base Capacitance VcB=5V Ip=0 f=1MHz 
Emitter-Base Capacitance Vep=0.5V Ic=0 f#lMHz 


Noise Fi, 
a Ic=l0pA VcE=5V 

Rg=l0Ka f=lkHz 
Ic=lpA = VcE=5V 
Ro=lMa = fxlkHe 
Ic=1lQuA Vop=5V 
Ro=10Ka f=lOKHz 
IcelpA | VCE=5V 
Rg=1Mo f=10KHz 

Noise Figure 
Ige2QpA VcE=5V 
Ro=1l0Kn. f£=10Hz-10KHz! 
Ic=20pA VcE=5V 
Rg=l0KN. f=1OKHz 
Ic=20pA VcE=5V 
Rg=l0Ka f=1KEz 
Ic=20pA VCE=5V 
Ro=l0KQ f=100Hz 
Ic=20pA VCE=5V 
Rg=l0KQ f-=10Hz 

Input Impedance Ic=lmA VcE=5V f=1KHzi 

Voltage Feedback Ratio 9 ; Ic=lmA VoE=5V f=1KHz 

Small Signal Current Gain 150 600} 250 700 -Ic=lmA VcE=5V f=1KHz 


Output Admittance 100 5 50 | po | Ic=lmA VCE=5V f=1KHz 
2.7864500B.0450B/0430B 





2N2907 2N2907A PN2907 PN2907A 
PNP SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 





: CASE TO-18 CASE TO-92A 
THE 2N2907, 2N2907A, PN2907, PN2907A ARE 


PNP SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR. GENERAL PURPOSE AMPLIFIERS AND MEDIUM 
SPEED SWITCHING APPLICATIONS. THEY ARE 


COMPLEMENTARY TO THE NPN TYPE 2N2222, 
2N2222A, PN2222, PN2222A RESPECTIVELY. 
THE 2N2907, 2N2907A ARE PACKED IN TO-18. 
THE PN2907, PN2907A AR® PACKED IN TO-92A. 


2N2907 PN2907 

2N2907A PN2907A 
ABSOLUTE MAXIMUM RATINGS 2N2907 2N2907A PN2907 PN2907A 
Collector-Base Voltage -VoBo 60V 60v é60v 60V 
Collector-Emitter Voltage -VCEO 40V 60V 40V 60V 
Enitter-Base Voltage -VEBO 5v 5v 5V 5v 
Collector Current -Ic 0.64 0.64 0.64 0.6A 
Total Power Dissipation (Tce< 25°C) Peot 1.8W 1.86W 1.2W 1.2W 

(Ta $25°C) 400mW = 400mw = 500mw 500nW 

Junction Temperature Tj 200°C 200°c =: 150°C 150°C 
Storage Temperature Range Tgtg -65 to 200°C =-55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


2N2 St 2N2907A 
SYMBOL | PN290 PN2907A TEST CONDITIONS 
: MIN MAX | MIN MAX 
Collector-Base Breakdown Voltage I 60 60 -Ic=0.0lmA IE=0 


Collector-Emitter Breakdown Voltage -I¢=10mA Tp=0 


Emitter-Base Breakdown Voltage -Ig=0.0lmA Ig=0 


Collector Cutoff Current -Vop=50V Ip=0 
-Vop=50V Tg=0 Ta=150°C 


Collector Cutoff Current -Vog=30V -Vpp=0.5V 
{Base Cutoff Current -Vop=30V -VEp=0.5V 


Collector-Emitter Saturation -Ic¢=150mA -Ip=15mA 
"Vol tage ~Iq=500mA -Tg=50mA 





2N2907 2N2907A PN2907 PN2907A 





Base-Emitter Saturation Voltage 


D.C. Current Gain 


Current Gain-Bandwidth Product 


Collector-Base Capacitance 


Emitter-Base Capacitance 


Turn-On Time 


Turn-Off Time 





Storage Time 


Fall Time 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=l% 


~Ic=150mA -Ip=15mA 
-Tg=500mA -Ip=50mA 
-Ic=0.lmA ~-Vog=10V 
-Ic=lmA -Vor=10V 
-Ic=10mA -VcE=10V 
-Ic=150mA -VcE=l0V 
‘eIg=500mA -VoR=l10V 


-Ic=50mA -Vop=20V 


-Vcp=10V Ig=0 
f=100kHz 


-Vgpe2¥ Ic=0 
f=100kHz 


wIc=150mA -Ipl=15mA 
-Voo=30V 


-Ic=150mA -Ip)=Ip2=15mA 
“Vegn6V 


-Ig=150mA -Ipl=15mA 
-Voo=30V 


“Ic=150mA -Ip=15mA 
-Veo=30V 


~Iq=150mA -Ip) =I p2=15mA) 
-Veo=6V 


-Ig*150mA -Ipl=Ip2=15mA) 
“Vog=6V 





2N2907 2N2907A PN2907 PN2907A 





SWITCHING TIME TEST CIRCUITS 


tof SWITCHING Veo +18 


a0 a 2 
-6v 


tS 2.0n8 





Ptot va Ta Ptot vs Ta 


2.0 
DOTA 
oles 









© 50 100 150 200 o 50 100 150 200 
T, (0¢) Ts (0C) 


2N2907 2N2907A PN2907 PN2907A 





TYPICAL CHARACTERISTICS 


(Tan25°C unless otherwise noted) 


6 Vor(sat) & VBE(sat) vs Ic 
Ic#l0Ig 
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2N3019 2N3020 
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





CASE TO-39 

THE 2N3019, 2N3020 ARE NPN SILICON PLANAR 4 

EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER Ole. 

DRIVERS AND OUTPUTS, AS WELL AS FOR SWITCH- p 

ING APPLICATIONS UP TO 1 AMPERE. THEY ARE 

COMPLEMENTARY TO THE PNP 2N4033, 2N4031. 

ABSOLUTE MAXIMUM RATINGS 

Collector-Base ‘ful tage VcBo 140V 

Collector-Emitter Voltage VCEO 80V 

Emitter-Base Voltage VEBO TV 

Collector Current Ic 1A 

Total Power Dissipation (TC<25°C) Ptot 5W 
(Ta<250C) 800mW 

Operating Junction & Storage Temperature Tj, Tstg -65 to 2000C 


Ptot vs Ta 


Prot 
(w) 


EFE Pee), 





ol 100 
T, (°c) 


150 =, 





2N3019 2N3020 





ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted 


: 2N3019 
PARAMETER SYMBOL sen” Max 


Collector-Bnitter Breakdown Voltage | LVCEO * 
Bmitter-Base Breakdown Voltage 7 


Collector Cutoff Current 10] nA Vop=90V Ip=0 
VeB=90V Ip=0 
Ta=1500C 


Euitter Cutoff Current 


Collector-Rmitter Saturation Voltage VcE(sat)* 0.2 Ic=150mA Ip=15mA 
0.5 Ic=500mA Ipe50mA 
1. 
10 30 100 










Base-Emitter Saturation Voltage 


Ic=0.1mA Vcg=10V 
IC=10mA VoER=l0V 
Ig=150mA Vog=10V 
Ic¢=500mA Ver=10V 
Ic=lA Vor=10V 
Ic#150mA Vcg=10V 
Ta=-550C 


Current Gain-Bandwidth Product Ic=50mA VCE=10V — 
Collector-Base Capacitance ‘ Vop=l0V Igp=0 


Emitter-Base Capacitance Vep=0.5V Ic=0 
felMHz 


Collector-Base Time Constant Ic=l0mA Voeg=l0V 
f=4MHz 


Noise Figure Ic#0.1lmA Vom=10V 
RaelKr f=lkHz 


Small Signal Current Gain fulkHz) Ic=lmA_ Vcr=5V 


Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





Vck(sat) & VBE(sat) & VBE vs IC re fp vs Ic 
os MBB 
$66 Ht ‘i 
yn250C a rs LTT 
ov |||[Fulee Test (ome) LEAN ATTN TT 
rook A ETT NTT 
TCA CHT 
Bim f 50 
[ {ver(set) [TTT Till a 
Je zesnote ett TTI LU LET 
1 10 100 1000 1 +10 100 1000 
Tc (ma) Ic (ma) 
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2N3053 2N4037 
COMPLEMENTARY 


SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 


THE 2N3053 (NPN) AND 2N4037 (PNP) ARE COMPLEMENTARY 
SILICON PLANAR EPITAXIAL TRANSISTORS FOR USE IN AP 
MEDIUM POWER DRIVERS AND OUTPUTS, AS WELL AS FOR 


SWITCHING APPLICATIONS. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Enitter Voltage 
Emitter-Base Voltage 
Collector Current 


Total Pover Dissipation (Te< 250C) 
(Tas 2500) 


Operating Junction & Storage Temperature 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise 





Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 


Collector-"nitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Enitter Saturation Voltage 
Base-Emitter Saturation Voltage 


D.C. Current Gain 


For p-n-p devices, voltage and current values are negative, 


VcBO 
Vero 
VEBO 
Ic 


Prot 


Tj, Tstg 





CASE T0-39 


() 


CEB 
2N3053(NPN) 2N4037 (PNP) 
60v 6ny 
40V 40V 
5v Ww 
O.7A 1A 


™ 
lw 


-65 to 200°C 





Ic=0.1mA Te0 
Ic=100mA RBE=102 
Ig=100mA RBE=200 
Ic=100mA Vgp=1.5 
Ig=l00mA- In=0 
Ige0.1mA Ice0 


VcE=30V VEB=1,5 
Vop=60V Ip=0 
Vop=30V Ip=-0 


Vep=4¥ C=O 
VEB=5V Ic#0 

Ig=150mA Ip=15mA 
Tc=150mA Ipe15mA 


Ic=lmA VCE=10V 
Ic=150mA VcE=10V 
Ic=150mA VoE=2.5V 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 


Emitter-Base Capacitance 





2N3053 2N4037 


Te#50mA Vcg=10V 


Vop=l0V IEg=0 
f=1MHz 


VEB=0.5V Ic=0 
f=1vHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


TYPICAL CHARACTERISTICS 


Ptot vs Ta 


Ptot 
(w) 


Wee(sat) & VBE(sat) & VBE vs Ic 


1 













yy 
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Hp (NORMALIZED) vs Ic 
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2N3107 through 2N3110 
NPN SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





THE 2N3107 THROUGH 2N3110 ARM NPN STLICON PLANAR CASE _TO-39 


EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER DRIVERS lif (ae. 
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICATIONS 

UP TO 1 AMPERE. THEY AR™ COMPLEMENTARY TO THE PNP i 
2N4032, 2N4030. 





CEB 

2N3107 2N3109 
ABSOLUTE MAXIMUM RATINGS 2N3108 2N3110 
Collector-Base Voltage YCBO 100V 80V 
Collector-mitter Voltage VCEO 60V 40V 
Emitter-Base Voltage VEBO IV WV 
Collector Current Ic 1A 
Total Power Dissipation (Tc<250c) Ptot 5wW 

(Ta<250¢) 800mW 

Operating Junction & Storage Temperature Tj» Tstg -65 to 200°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
PARAMETER TEST CONDITIONS 


Collector-3ase Breakdown Voltage Ig=O.lmA Ip=0 
2N3107, 2N3108 
2N3109, 2N3110 


Collector-Emitter Breakdown Voltaze Ic=30mA Ip=0 
2N3107, 2N3108 
2N3109, 2N3110 





Igs0.1mA Ic=0 


Vcor=60V Vpp=0 





Vop=60V In-0 
Vap=5V  Ic=0 
Ic=150mA Ip=15mA 
Ic=lA IB=0.1A 


Tce=150mA Ip=15mA 
IC=1A  Tp=0.1A 





D.C. Current Gain 
2N3107, 213199 only Ig=0.1mA Vcg=10V 
Ic=150mA VcE=1V 





2N3107 through 2N3110 


D.C. Current Gain Ic-0.1mA VoE-10V. 
Ic=150mA Vop=1V. 
2N3108, 2N3110 only Ic=500mA VcoR=l0V 
To=150mA 


Current Gain-Bandwidth Product 
2N3107, 2N3109 


2N3108, 2N3110 


Collector-Base Capacitance 
2N3107, 2N3108 
a 2N3110 


VEB=0.5V I¢=0 f=1MHz 


or To=Ab0ek TaieT- Sak 


2N3107, 2N3109 Ea 1000 | nS Ic=150mA Ipl=-Ip2=7.5mA 
2N3108, 2N3110 600 ns 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 








Ptot vs Ta 

















Ptot 
(w) 
TO OSCILLOSCOPE 
ty OF INPUT PULSE < 15 ns t 416 08 
te OF INPUT PULSE < 15 ns Zin * 100 kQ 50 100 150 200 
Ta (°c) 
2.0 VCE(sat) & VBE(sat) & VBE vs = 
¢ . 
=> 1.6 0.8 
a . 
ae a ea 
S VOLT 
= 0.8 6 iim UT TT 
ia] 
iat th 
d 
= HHSC °-2-—WWeateat) TTI Lh 
of LAU EU a Esc a I 


: 1 10 100 1000 
c a To (mA) 1,76.82008/a 


2N3563 2N5130 2N5132 
PN3563 PN5130 PN5132 


NPN SILICON RF SMALL SIGNAL TRANSISTORS 


THE ABOVE TYPES ARE NPN SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL 
APPLICATIONS. 





2Nn/PN3563 fp = 600MHz min 
2N/PN5130 fp = 450MHz min 
2n/PN5132 fp = 200MHz min 


ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage 
Collector-Enitter Voltage 

Emitter-Base Voltage 

Collector Current 

Total Power Dissipation (Ta<25°¢) 
Operating Junction & Storage Temperature 








CASE T0-106 CASE T0-92A 
2N3563 
2N5130 
2N5132 
CBE 
2N3563, PN3563 
2N5130 2N5132 PN5130 PN5132 
Voso 30V 20 30V 20 
VCEO lev 20 12V 20 
ViEBO av ayo 3V 
Ic 50m. = -50mA = 50mASs«50mA 
Ptot 200mW = 200mW = 250mW =. 250mw 
Tj, Tstg  -55 to 125°C = --55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 





MIN MAX | MIN 


Collector-Base Breakdown 
Voltage 


Collector-Emitter Breakdown | LVckO * 
Vol tage 


Enitter-Base Breakdown 
Voltage 


Collector Cutoff Current 


Collector Cutoff Current 


(Ta=65°C) 


Collector-Enitter Saturation] Von(sat 
Voltage 


Base-Emitter Saturation 
Voltage 


Base-Emitter Voltage 
D.C. Current Gain 


Current Gain-Bandwidth 
Product 


maven | snace PUPS 


2N/PN3565 
30 


* Pulse Test + Pulse Width=0.3mS, Duty Cycle=17 


MAX 





N/PN5130)2N/PN5132 trml pg CONDITIONS 


30 Ig=0.lmA Ibn=0 


Ic=0.0lmA Ige=0 


Ic=3mA IBeO 
Ic#lOmA Ip=0 


TE=0.01mA Ig=0 


Vop=1l5V 
VcB=10V 


VcB=15V 
VcB=10V 


Ic=10mA 


Tg=0 
In=0 


IE=0 
IE=0 


Ip=lmA 
Ic+l0mA IB=lmA 


Icel0mA VCE=10 
Ic=8mA VCE=10V 


2N3563 2N5130 2N5132 
PN3563 PN5130 PN5132 


TEST CONDITIONS 
Vop=10V Ip=0 
f=1MHz 


Ic=8mA Vope=l0V 
f=79.8MHz 


18 Ic=lmA Vope5V 
f=31.8MHz 


Ig=8mA Vopel0V 
f=200MHz 

Ic=lmA VoE=6V 
Rg=400r. f=60MHz 


Feedback Time Constant 15 


Available Power Gain 


Noise Figure 





TYPICAL CHARACTERISTICS AT Ta=25°C 


Cob & Cre vs Vep HFE vs Ic 


4 100 
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Aare oe 
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2N3565 2N5138 PN3565 PN5138 
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS 





THE 2N3565 (NPN) AND 2N5138 (PNP) ARE CASE TO-106 = CASE TO-92A 


SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR USE IN AF HIGH GAIN SMALL SIGNAL 
AMPLIFIER AND DIRECT COUPLED CIRCUITS. 


THEY ARE SUPPLIED IN CASE TO-106 AND 
ARE ELECTRICALLY EQUIVALENT TO THE 
T0-92 TYPE PN3565, PN5138. 


(NPN) (PNP) (NPN) (PNP) 
ABSOLUTE MAXIMUM RATINGS For pe-p devices, voltage and current value oe negative. 2N3565 2N5138 PN3565 PN5138 


Collector-Base Voltage VcBo 30V 300 30V 30V 
Collector-Enitter Voltage VCEO 25V 30V 25V 30V 
Emitter-Base Voltage VEBo 6v 5v 6v Sv 
Collector Current Ie 50mA 50mA 50mA 50mA 
Total Power Dissipation (Tc <65°C) Ptot 300mW = 300mW = 750mW = 750mW 
(Ta €25°C) 200mW 200mW 300mW 300mW 
Operating Junction & Storage Temperature T5s Tste -55 to 1250C -55 to 150° 


ELECTRICAL CHARACTERISTICS (Ta=25°c unless otherwise noted) 


2n/PN3565 caller 
[worn __[ on [ie [| are 


Collector-Base Breakdown Voltage | BVcRO Ig=0.lmA Ip=0 


Collector-Emitter Breakdown Ic=2mA (Pulsed) 
Voltage Tp=0 

Ic=10mA (Pulsed) 
Ip=0 

Ipe0.0lmA Ic=0 
Vop=25V Ip=0 
Vcp=20V Ip=0° 
Vope20V Ipx0 
Ta=650C 


Ic=lmA Ip=0.1mA 
Ic=10mA Ip=0.5mA 































Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


















Collector-Emitter Saturation 


Vor 0.35 
Voltage CE(sat) 


| 
Ges) 





Ic=l0mA IB=0.5mA 


Ic=0.lmA VCE=10 
Ic=lmA VcEr=10 


Base-Emitter Saturation Voltage 
D.C. Current Gain 





















70 


150 600 








2N3565 2N5138 PN3565 PN5138 








D.C. Current Gain 
Current Gain-Bandwidth Product 


Small Signal Current Gain 


Collector-Base Capacitance 


Emitter-Base Capacitance 


TYPICAL CHARACTERISTICS 


2n/PN3565 |2N/PN5138 wre 
sor canon 


50 
40 240 
30 
120 750] 40 1000 
4 7 
30 


=25°C unless otherwise noted 












Ig=l0mA VcEg=10V 
Ic=lmA Vor=5V 
Ic=0.5mA VCE=5V 
Ic=lmA .VcgE=10V 
f=1KHz 

Vop=5V Ige0 
f=1MAz 


Vep=0.5V  Ic=0 
f=1MHz 















D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 



























































COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 






































Vee AND Vcc (sat) 
vs COLLECTOR CURRENT 


(v) | —— 2N/PN3565 [[[purse test] 


mom 2N/PN5138 


a st aim 


= eta oT 

fa 
CE ee 

Re Le Pr Hill 












'o(ma) 


CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 


PTT TTT TTT 
HEA cc 










Ig (mA) 
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2N3691 2N3692 2N3693 2N3694 


NPN SILICON TRANSISTORS 
FOR SMALL SIGNAL PROCESSING APPLICATIONS 





THE 2N3691 THROUGH 2N3694 ARE NPN SILICON CASE TO-106 
PLANAR EPITAXIAL TRANSISTORS FOR USE IN las 
SMALL SIGNAL PROCESSING CIRCUITS AT D.C. 
TO FREQUENCIES BEYOND 27MHz. THE 2N3693 i 
IS SPECIALLY RECOMMENDED FOR VIDEO AMPLI- i 
FIER, FM-IF STAGE AND AM-CONVERTER STAGE | 
UP TO THE SHORT WAVE BAND. 
CBE 
2N3691 = 2N3693 
ABSOLUTE MAXIMUM RATINGS 2Nn3692 2N3694 
Collector-Base Voltage VcBo 35V 45V 
Collector-Emitter Voltage VcrO 25v 45v 
Emitter-Base Voltage VEBO 4v 4v 
Collector Current I¢ 50mA 
Total Power Dissipation (Tc< 65°C) Ptot 300mW 
(Ta <25°C) 200mW 
Operating Junction & Storage Temperature Tj» Tate -55 to 125°C 


(Ta=25°C unless otherwise noted) 


MIN TYP MAX| UNIT | TEST CONDITIONS 


Ig=0.lmA Ipe0 


ELECTRICAL CHARACTERISTICS 





Collector-Base Breakdown Voltage 
2N3691,2 
BN3OS3 4 
Collector-Emitter Breakdown Voltage Ic=10mA( Pulsed) 
2N3691,2 Ip=0 
2N3693,4 


Emitter-Base Breakdown Voltage 


Collector Cutoff Current 
2N3691,2 
2N3693,4 


Collector Cutoff Current 
2N3691,2 


Tg=0.0lmA I¢=0 


Vop=30V Ip=0 
VoB=35V Igs0 


Vop=30V Ip=0 
TA=65°C 
VeB=35V Ip=0 
TA=650C 


Ig=10mA Ip=lmA 


2N369354 


Collector-Emitter Saturation Voltage 


2N3691 2N3692 2N3693 2N3694 










Sree ak eae wer Peer arom 


Vpn( sat) es Ic=10mA Ip=lmA 









Base-Emitter Saturation Voltage 
D.C. Current Gain 






























































2N3691 Ic=l0mA VoR=1¥ 
2N3692 Ic=10mA Vcg=1V 
2N3693 Ic=10mA Vcp=10V 
2N3694 Ic=10mA VcE=10V 
Current Gain-Bandwidth Product 
2N3691,2 Ig=l0mA Vcp=15V 
2N3693,4 Ic=10mA VcE=15V 
Collector-Base Capacitance Vop=10V Ip=0 
2N3691,2 f=1MAz 
2N3693,4 
Feedback Time Constant Ccrbb! Ig=lmA VoR=5V 
2N3691,2 f£=31.8MHz 
2N3693,4 





2N3693,4 only Cerbbt Ip=l0mA Vog=15V 


f£=80MHz 
Ic=7mA Vog=l0V 
f=10.7MHz 


Ic=3mA Vcg=10V 
f=1MAz Rg=300a 

















Available Power Gain 2N3693,4 only Gpe 















NF 






Noise Figure 2N3693,4 only 





TYPICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
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2N3691 2N3692 2N3693 2N3694 





VBE(sat) & VCE(sat) vs Cob vs VcB 
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TRANSISTORS EQUIVALENT TO 2N3691,2 FAMILY 





THE FOLLOWING NPN TRANSISTORS ARE SUPPLIED IN CASE 10-92B. CASE T0-92B 
THEIR ELECTRICAL CHARACTERISTICS ARE CLOSELY EQUIVALENT 10 
THE 2N3691,2,3,4 FAMILY. 

ECB 


SPECIFICATIONS AT Ta=25°C 
TYPE |LVcEo] Hre © Ic/Von | ft © Ic/vcg [Cob @ vop=10V iste 
(NPN) | (Vv) (ma) (V MAz)(ma)(V) |(pF) f=1MAz 
i max 


For Suffix "4" 
NF <8.5aB @ 
Ic=lmA Vor=12V 
Rg=202 f=2MHz 
















Cerbb! < 90pS 

@ Ic=5mA 
Vor=10V 

f=31.8MHz 









Cerbb! < 150ps 
@ Ic=2ma 







VcE=10V 
f=2Maz 
2N5232,A} 50 {250-500 @ 2/5 For 2N5232A only 
woe 
2478-4300A.3300A.43008/B * NF @ Ic=0.1mA VoR+5¥ 


Rg=5Ka f=30Hz-15KHz 


2N3702 through 2N3706 
MPS3702 through MPS3706 


PNP NPN SILICON GENERAL PURPOSE AF TRANSISTORS 





THE ABOVE TYPES ARE SILICON PLANAR EPITAXIAL CASE 10-928 CASE T0-92A 


TRANSISTORS FOR GENERAL PURPOSE: AF MEDIUM POWER ‘ 
APPLICATIONS. ‘THE 2N3702 SERIES ARE SUPPLIED IN : 
CASE T0-92B. THE MPS3792 SERIES ARE SUPPLIED IN 
CASE TO-92A. 

72) Ge), 
ABSOLUTE MAXIMUM RATINGS 2n/MPS3702 2N/MPS3703 2N/MPS3705 2N/tPS3706 
Collector-Base Voltage YoBo 40V 50V 50V 40V 
Collector-Emitter Voltage Vero 25V 30V 30V 20V 
Emitter-Base Voltage VEBO 5V 5v 5v 5V 
Collector Current Ic. O.2A 0.2A 0.8A 0.8A 
Collector Peak “Current Icom 0.64 0.64 
Total Power Dissipation (TC<250C) Ptot lw 

(Ta< 25°C) 360mW 
Operating Junction & Storage. Tj. Tate -55 to 150°C 
Temperature 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 





Ic=0.lmA Ige0 

Icel0mA = In-0 
Emitter-Base Breakdown Voltage 1 Ip=0.1mA Ic=0 
Collector Cutoff Current Vop=20V Ip=0 
Emitter Cutoff Current EB Vep=3V)  Ic=0 


Collector-Emitter Saturation Voltage! Vcu(sat)* 
9 2N/MPS3702, 3 Ic=50mA Ip=5mA 


° 2N/MPS3704 Ig=100mA Ip=5mA 
po fae Ic=100mA Ip=5mA 
3706 Ic=100mA Ip=5mA 


‘Base-Emitter Pere 
2n/MPS3702, 3 Ic=50mA VoE=5V 
2n/MPS3704,5,6 v Iq=l00mA Vog=2V 
D.C. Current Gain . 
2n/MPS3702 Ic=50mA Vog=5V 
2n/MPS3703 Ig=50mA VoE=5V 
2n/MPS3704 Tc=50mA Vog=2V 


For p-nep devices, voltage and current values ore negetive. 


2N3702 through 2N3706 
MPS3702 through MPS3706 


PARAMETER MIN TYP Max |unrt| TEST CONDITIONS 


D.C. Current Gain 2n/MPS3705 VcE=2V 
2n/MPS3706 


Current Gain-Bandwidth Product 


Vcr=2V 
2N/MPS3702, 3 VoE=5V 
2n/MPS3704,5,6 VcE=2V 

Collector-Base Capacitance 


2n/MPS 3702 3 VcB=10V IE=0 
2n/mP83704,5,6 


f=1MHz 
Note 1 s equal to the values of absolute maximum ratings. 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





TYPICAL CHARACTERISTICS (Ta=250C unless otherwise noted) 


Ptot vs Ta Hpg (NORMALIZED) vs Ic 


CTT TT TI Ivee-sv 


| Pulse Test 
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TRANSISTORS EQUIVALENT TO 2N/MFS3702 FAMILY 





THE FOLLOWING TRANSISTORS, WHICH ARE T0-92B T0-92A WITH X-67 HEAT SINK 
CLOSELY EQUIVALENT TO THE 2N/MPS3702 : 


FAMILY, ARE ALSO AVAILABLE. | 
EB 


EC 
SPECIFICATIONS AT Ta=25°C values 










For devices, 
I fT @ Ig 


(v) }(pa) _(v) (ma) (¥)__ | (Vv) (ma) (ma) } (Mz) (ma) 
max min-max max min 
0.1 @ 25 | 75-225 @ 2/4.5] 0.3 @ 50/3 


| 25] 5 [ore 25 0.3 @ 50/3 
| 5 | 0.1 @ 50 0.5 @ 50/3 
0.1 @ 50 +3 @. 50/3 
: 38 50/3 

5 


0.1 @ 25 | 75-225 @ 2/425] 0.3 @ 50/3 






Mm 
ww 
ee 


ww 
o 
® 
Ds) 
{o} 





& 
Oo 
i 
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2N341 mo-928 | 25 O.1 @ 25 |160-540 @ 2/4.5] 003 @ 50/3 
2N3416 (360mW) | 5 | 0.1 @ 50 |] 75-225 @ 2/4.5] 0.3. @ 50/3 
| 5 | 0.1 @ 50 [180-540 @ 2/4.5] 0.3 @ 50/3 

424 -03@ 40 4160-540 @ 2/4.5] 0.3 @ 50/3 


25-  _@ 10/10 
21 @ 10} 55.600 @ 50/10 


061 @ 10 | FP E00 g Hae 0.5 @150/15 | 100@ 


en 100 @ 20 


| 
fo} 


0.5 @ 150/15 






20 
T0-92A 
(350mW) : 
5- @10/10 
NPN 9-3@15 | 30-600 @ So/io] 8 @ 100/10 
25- @10/10 
4 fosess| 30-600 @ 50/10| 8 @ 100/10 50 @ 20 
2N535¢ ie #0.1 @ 25 | 407270 8 sf, 
70-928 100-300 @ 50/1 | 0.25 @ 50/2.5 
2N555 (360nW) *0.1 @ 25 |" 40- — @ 300/5.[1.0 @ 300/30 


41 @ 25 | 250-500 @ 50/1 


& 


nal 


3 3 3 x : 
a 
wn uw wn iw iw) wt 
we a we nN nN nN iy P 
Oo yw nN DS ny nN 
= toy 6) an wn tony wi lod fo} 
ny nN ~ we iP - w 


75- — @ 300/5 
40-120 @ 50/1 
mle | [ole faeelemay 
: aa 100-300 0.25 ©. 50/2.5 
(360nw) 4 ving $3}. 1.0 @ 300/30 
: 250-500 @ 50/1 | 
2N536 | oe _| a *0.1 © 40 | 75-__@ 500/5 





2.7826500B.0650B 


TRANSISTORS EQUIVALENT TO 2N/MFS3702 FAMILY 








(Ptot (v) | Cv) [(@A) (vy) (ma) (Vv) 


min-max 


(v) (mA) (ma) } (tz) (ma) 
max 


0.25 @ 50/2.5 
1.0 @ 300/30 


E 















40-120 @ 50/1 
20- — @ 300/5 


100-300 @ 50/1 
40- @ 300/5 


These are TO-92F transistors. Their electrical 
characteristics are exactly identical to 
2N3702, 3, 4, 5, 6 respectively. 


















2.78.6500B.0650B 


2N3707 through 2N3711 
2N4058 through 2N4062 


NPN PNP SILICON AF SMALL SIGNAL TRANSISTORS 





THE 2N3707 THROUGH 2N3711 (NPN) AND 2N4058 CASE T0=92B 
THROUGH 2N4062 (PNP) ARE COMPLEMENTARY SILICON 

PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 

SMALL SIGNAL AMPLIFIER STAGES AND DIRECT COUPLED 


CIRCUITS. 
ECB 

(NPN) (PNP) 
ABSOLUTE MAXIMUM RATINGS to rnscrven wir sdcurentwurrse ose 2N3707 thru! 2N3711 2N4058 thru' 2N4062 
Collector~Base Voltage VcBo 30V 30V 
Collector-Enitter Voltage Vero 30V 30V 
Emitter-Base Voltage VEBO 6V 6V 
Collector Current I¢ 200mA 100mA ** 
Total Power Dissipation (Ta<25°C) Prot 360mW 

derate 2.88mW/°C above 25°C 

Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C 


** 30mA in JEDEC registration. 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


NPN 
[_—_ronwre ft i _e n 


Collector-Base Breakdown Voltage Ic=0.0lmA IE=0 
Collector-Enitter Breakdown Voltage Ic=lmA Ip=0(Pulsed) 
Collector Cutoff Current Vop=20V Ip=0 


































Emitter Cutoff Current VeB=6V Ic=0 
Collector-Enitter Saturation Ic=10ma 
Voltage Ip=0.5mA 


Base-Emitter Voltage 
Noise Figure * 


Ig=lmA VoR=5V 





Ig=0.lmA Vop=5V 
Rg=5Kn f=30Hz-15KHz 
Ic=0.lmA Vcop=5V 
Rg=lOKa f=30Hz-15KHz 











* Por 2N3707 and 2N4058 only. 


2N3707 through 2N3711 
2N4058 through 2N4062 





D.C. AND SMALL SIGNAL CURRENT GAIN (HPE, hfe) AT VCE=5V Ta=25°C 


| on37os__| __anszo9__ | —_ansmao 
2N4059 2N4060 2N4061 2N4062 
MIN MAX MIN MAX MIN MAX MIN MAX 


5 6 


TYPICAL CHARACTERISTICS AT Ta=250C 








h¢e at Ig=0.1mA 
f=1KHz 


hee at To=lma 
f=1KHz 








Ptot vs Ta Hyg (NORMALIZED) vs IC 
CTU TUT ver-sv 
LUM | [i betse test 
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a 
Hil oe lll 
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2.78.4300B.0430B 





2N3823 


N-CHANNEL JUNCTION FIELD EFFECT TRANSISTORS 


THE 2N3823 IS AN N-CHANNEL JFET DESIGNED 
FOR RF AMPLIFIER AND MIXER APPLICATIONS. 
IT FEATURES LOW CROSS-MODULATION, LOW 
NOISE FIGURE AND GOOD POWER GAIN AT FRE- 
QUENCY UP TO 450MHz. THE DEVICE IS ALSO 
SUITABLE FOR ANALOG SWITCHING WHERE LOW 
JUNCTION CAPACITANCE IS ESSENTIAL. 





CASE T0-72 7 


-@ ft 


THE S,D,G TERMINALS ARE 
ELECTRICALLY ISOLATED 


FROM CASE. 

ABSOLUTE MAXIMUM RATINGS 
Drain-Gate Voltage Voc 30V 
Drain-Source Voltage Vps 30V 
Gate-Source Voltage Vas ~30V 
Gate Current Ig 10mA 
Total Power Dissipation (Ta<25°C) Ptot : 300mW 

derate 2mW/oC above 25°C 
Operating Junction & Storage Temperature Tjr Tete ~65 to 1750¢ 


ELECTRICAL CHARACTERISTICS (TaA=25°C unless otherwise noted) * Common Source 


Seon jas_re_ vax [onl meer comrnrors | 


-Ig=1pa Vps=0 





Gate-Source Breakdown Voltage 
Gate Cutoff Current -Vas=20V Vpg=0 
-Vas=20V Vpg=0 
Ta=1509C 


Zero-Gate-Voltage Drain Current 4 10 Vps=15V Vags=0 


Gate Source Voltage 1 3.2 Vps=15V ID=0.4mA 


Gate Source Cutoff Voltage -Vos(off) 3.5 


Forward Transfer Admittance : 365 5 


Vps=L5V Ip=0.5nA 


Vps=L5V Vgg=0 
felkHz 


Output Admittance 20 


Vps=l15V Ve@s=0 
f=lkHz 
Input Capacitance 305 Vpg=L5V Vgg=0 
f=1MHz 


Feedback Capacitance Vps=15V_vGs=0 f=1MH: 


2N3823 


a ee eed TEST CONDITIONS 


Forward Transfer Admittance 


Input Conductance 


Output Conductance 


Spot Noise Figure 


Power Gain 


Equivalent Noise Input Voltage 


"On" Resistance 





=e Hey 
mai 
MA 





Vps=15V Vgs=0 
f£=200MHz 


Vps=15V Vgg=0 
f=200MHz 


Vps=15V Vgg=0 
f£=200MHz 


Vpg=15V Vgg=0 
f=100MHz Rg=lKn 


Vps=15V Ip=Sma 
f=400MHz 


Vpge15V Ip=lma 
f=100Hz 


Vps=100mV Vgsg=0 
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3.7868320/2.5 
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2N3823 & similar types 








2N3623 AND SIMILAR TYPES SPECIFICATIONS AT Ta=250C 


@ Vpg=15V_Vas=0 
-Ves(oft) @ Ip 
\¥fs| (Yos! | Ciss | Crss 
(v) (nA) (mo) |(po) | (pF) | (PF) 
Bale min-max | max max max 
2-6.5 
1] 0.5-8 6-15 3-605 
BR244C 12-25 
BF245A 2-6.5 : 
BF245B 0.5-8 6-15 3-6.5 
BR245C 12-25 
Bro56R | 0.5-7.5. 200n4 
B 5-765 15 
BF256¢ 11-18 


es Ca cera IE CA 
fae eae of 


-4 10 0.5-5 1- 
omanose 70-106 -6 10 4-10 2- 50 3 
2N4304*| as 10 0.5-15 1- 

























[sas [ess] [| al 

fee Lib=[ ol 
2N5104 2-6 305-765 

oo peel feta 


2n5245 1-6 10 5-15 4 
0.54 10 | 1.5-7 
1.5-8 10 8-24 a 
0.5-6 1-5 1-5 
2n5458 | TO-92DD 1-7 0 2-9 1.5-5.5 7 3 
2N5459 2-8 10 4-16 2-6 
2N5484 0.3-3 e 1-5 3-6 50 
2n5485 | T0-92nD | 25 0.5-4 4-10 | 3.5+7 60 5 1 
2-6 0 8-20 4-8 15 


0.2-4 10 1-5 1.5-6.5 20 
215669 TO 10 1-6 10 4-10 2-6.5 50 7 3 
N56 10 8-20 3-765 
























* Vos(off), Ipss, Yfsl» Yog » Ciss and Crss are tested @ Vpg=20V 


2N3823 & similar types 





JFET LEAD CODE 


The terminals S, D, G are 
electrically isolated from 
Case. 





3.7828320/2.5 


2N3825 2N3827 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 





THE 2N3825, 2N3827 ARE NPN SILICON. PLANAR CASE TO-92B 
EPITAXIAL TRANSISTORS FOR RF AND IF SMALL 
SIGNAL AMPLIFIER APPLICATIONS. 


2N3825 —— fT = 550MHz typ. @ Ic=2mA 
2N3827 —— fT = 350MHz typ. @ Ic=2mA 


ECB 

ABSOLUTE MAXIMUM RATINGS 2N3825  2N3827 
Collector-Base Voltage VoBO 30V 60V 
Collector-Enitter Voltage YCEO 15v 45v 
Emitter-Base Voltage VEBO 4v 4v 
Collector Current Ic 50mA 
Total Power Dissipation ( T),<25°C) Ptot 250mW 
Operating Junction & Storage Temperature Tj, Tete -55 to 150°C 


Ic=0.0lmA Ip=0 


Ic=lmA (Pulsed) 
Tp=0 


Emitter-Base Breakdown Voltage Igs0.0lmA Ic=0 


Collector Cutoff Current VcB=15V ing-0 
VoB=30V Ips0 


Ic=2mA IB=0.2mA 


D.C. Current Gain Ic=2mA VcE=10V 
Ic=10mA VcE=10V 


Current Gain-Bandwidth Product Ic=2mA Vog=l0V 
: Ic=10mA Voq=10V 


Collector-Base Capacitance VcB=l0V IE=0 
f=1MHz 


Noise Figure Ic=lmA VcE=5V 
Rg=500a f=lMHz 





2N3825 2N3827 


TYPICAL CHARACTERISTICS TAae25o 


Vag & VcR(sat) vs Ic 










|| Putee Test | 
a ‘Vor=10V 
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2N4030 through 2N4033 
PNP SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





, CASE T0-39 
THE 2N4030 THROUGH 2N4033 ARE PNP SILICON PLANAR 


EPITAXIAL TRANSISTORS FOR AF MEDIUM POWER DRIVERS Gfec 
AND OUTPUTS, AS WELL AS FOR SWITCHING APPLICA- 
TIONS UP TO 1 AMPERE. THE 2N4030, 2N4031, 24032, 
2N4033 ARE COMPLEMENTARY TO THE NPN 2N3108, 2N3020, 
2N3107, 203019 RESPECTIVELY. 


CEB 

2N4030 2N4031 
ABSOLUTE MAXIMUM RATINGS 2N4032 2N4033 
Collector-Base Voltage -VcoBo 60V 80V 
Collector-Emitter Voltege -VCEO 60V 80V 
Emitter-Base Voltage -VEBO 5v 5Vv 
Collector Current -I¢ 1A 
Total Power Dissipation (Tc< 25°C) Ptot 4w 

(Tax25°c) 800mW 

Operating Junction & Storage Temperature Ty» Tstg =65 to 200°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 
IMIN MAX 











TEST CONDITIONS 
“Ig=0.0lmA Ip=0 







2N4030, 2N4032 
2N4031, 2N4033 
‘ollector-Emitter Breakdown Voltage 
2N4030, 2N4032 
2N4031, 2N4033 
Emitter-Base Breakdown Voltage 


ollector Cutoff Current 
2N4030, 2N4032 
2N4031, 2N4033 
Collector Cutoff Current 
2N4030, 2N4032 
2N4031, 2N4033 


Collector-Emitter Saturation Voltage 






-Ic=l0mA Ip=O0 






-Ig=0.0lmA Ic=0 






-VeB=50V In=0 
-VcB=60V Ip=0 











-VoB=50V IpeO Ta=1500' 
-Vop=60Y Igs0 Ta=1500 









‘“Ic=150mA  -TB=15ma 
~Ic=500mA 9 -IB=50mA 
-Icsla ~IB=0.1A 
-Ic=150mA -Ip=15mA 


-Ic=500mA -VCE=0.5V 
-Ic=1A -VcE=1V 






2N4030, 2N4032 only 
Base-Emitter Saturation Voltage 


Base-Emitter Voltage 
2N4030, 2N4032 only 











2N4030 through 2N4033 











[Srepor [MN wak [ONE [TEST CONDTRTONS 
D.C. Current Gain 


2N4030, 2N4031 only] Hre * 











-Ic=0.1lmA -VCE=5V 
-Ic=1l00mA -VoR=5V 
-Ic=500mA -VcR=5V 














D.C. Current Gain 
2N4032, 2N4033 only 





-Ic=0.lmA -Vcog=5V 
-Ic=100mA -VcE=5V 
-Ic=500mA -VcE=5V 


-Ic=lA -VcE=5V 

















D.C. Current Gain 2N4030 















2N4030, 2N4031 
2N4032, 2N4033 


D.C. Current Gain -Ic=100mA -VcE=5V Ta=-55°C| 










Current Gain-Bandwidth Product 
2N4030, 2N4031 
2N4032, 2N4033 


Collector-Base Capacitance 


-Ic=50mA -VcE=10V 



















-Vcp=l0V Ig=0 f=1MHz 
-VEB=0.5V I¢=0 f=1MHz 
-To=500mA -Ipl=50mA 
~Ic¢=500mA -Ipl=Ip2=50mA 
-Ic=500mA -Ipi=T39=50mA 


Emitter-Base Capacitance 
Turn-On Time 






Vin = TO OSCILLOSCOPE 
anv | j Zin > 100 kD 
t ™10ns 
PULSE SOURCE 
ty, te < 20 ne 


Zin = 502 
PW = 104s 





> 1.6 

a 

et 
Prot = 1.2 
(w) z 0.8 


TT 
onal LEU 

ooo 
CCC Co CT 


0 ; 
1 10 100 1060 
“Te (mA) 3.78,08108 








2N4234 2N4235 2N4237 2N4238 


COMPLEMENTARY 
SILICON AF MEDIUM POWER AMPLIFIERS & SWITCHES 





THE 2N4234, 2N4235 (PNP) AND 2N4237, CASE 10-39 
2N4238 (NPN) ARE COMPLEMENTARY SILICON 
PLANAR EPITAXIAL TRANSISTORS FOR USE (g 


IN AF MEDIUM POWER DRIVERS AND OUTPUTS, 

AS WELL AS FOR SWITCHING APPLICATIONS 

ABOVE 1 AMPERE. THEY FEATURE LOW 

COLLECTOR-EMITTER SATURATION VOLTAGE cis 
(0.6V MAX @ Ip=1a). E 


: ; : (PNP) (PNP) (NPN) (NEN) 
ABSOLUTE MAXIMUM RATINGS — "*Peedeiow.votamenicarent vali areresuinn, ON AD34 —-2N4235 2N4237 2N4238 


Collector-Base Voltage Voro 40V 60V 50V 80V 
Collecter-Emitter Voltage Voro 40V 60V 40V 60V 
Emitter-Base Voltage Vigo 7v Vv 6V 6v 
Collector Current Ic 3A 3A Baye DARK 
Total Power Dissipation (Ty€25°C) Ptot <6W, derate 34m//°C above 25°C> 

(1, $25°C) =1W, derate 5.7mW/°C above 28°%CS 
Operating Junction & Storage Temperature Tj, Tstg ~65 to 200° 


*“ aa in JEDEC Registration 


ELECTRICAL CHARACTERISTICS (T,=25°C unless otherwise noted) 


CEO 


Collector-Emitter Breakdown Voltage 
2N4234, 2N4237 
2N4235, 2N4238 















@ollector Cutoff Current 






2N4234 
2N4235 
2N4237 
2N4238 


















Collector Cutoff Current 





2N4234 Vop=30V Vap=].5V 
Pa=150°C 
Vog=40Y Vpp=l.5V 
Ta=150 °C 
Vog=30V  Vpp=1.5V 
Ta=150°C 
Vog=50V Vep=1.5V 
Tee150°C Ee 







2N4235 














2N4237 







2Nn4238 


Collectwr Cutoff Current 


2N4234 2N4235 2N4237 2N4238 


PARAMETER SYBROL MIN TYP MAX TEST CONDITIONS 

















































Collector Cutoff Current IcE9 
2N4234 1 mA | VcoE=30V Ip=0 
24235 1] mA | Voge40v Ig=0 
2NA237 0-7 | mA | Voge40V Ip=0 
2N4238 _| 9.7 | mA | Vgge60V Ip-0 
Emitter Cutoff Current Tepo 0.5 mA Vap=VEpo Ig=0 
Collector-Emitter Saturation Voltage Vou(sat)* 0.35 0.6 Vi | Ig=lA Ip=125mA 
2N4234, 2N#235 only 
Collector-Emitter Saturation Voltage Vor(sat)* 
: 0.18 0.3 V | Ig=500mA Ip=50mA 
2N4237, 2N4238 only 0.35 0.6 V | IgelA  Tge0.1A 
Base-Emitter Saturation Voltage Vea(sat)” 1.0 1.5 V | Igela Tp=0.1A 
Base-Emitter Voltage Vpp* 0.78 1.0 V | Ip=250mA Vop=l¥ 
D.C. Current Gain  2N4234, 2N4235 only [Hipp aia Ig=100MA VopelV 
30 150 Tg=250mA Vop=lV 
Tg=500mA Vog=1V 
IgelA Vop=lV 
D.Ce Current Gain 2N4237, 2N4238-only Tg=50mA Vop=1V 
150 To=250mA Vog=1V 
Tg=500mA Vop=1V 
Ig-lA  Vog=1V 
Current Gain-Bandwidth Product fp 
2N4234, 2N4235 4 a MHz | Ip=100mA Vop=10V 
_2N4237, 2N4238 MHz } Ig=100mA Vog=10V 











Vopal0V Ip=0 
re OOKHz 7 


Small Signal Current Gain 
2N4234, 2N4235 25 
2N4237, 2N4238 30 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 









Ton50mA Yoge10V 
21H 

Tpnl00mA Yop=107 
riggs CF 





SAFE OPERATING AREA(Ty=25°C) 












Tym25% - 
HIN ulse test 
IN | pulse te 1 


4 tt 
et tte NTT. 
cBe(eat) BEE ARI 
iB att LR TTT 
aan a 
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| su a! CH 
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9 0 100 1000 «110A 
Te (m&) 1 75, 08104 «81008 
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2N4248 2N4249 2N4250 


PNP SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 


THE 2N4248, 2N4249, 2N4250 ARE PNP SILICON 
PLANAR EPITAXIAL TRANSISTORS FOR AF LOW 


NOISE PREAMPLIFIER APPLICATIONS. THEY ARE 
SUPPLIED IN CASE TO-106. TO-92A FQUIVALENTS 
(PN4248, PN4249, PN4250) ARE ALSO AVAILABLE. 


ABSOLUTE MAXIMUM RATINGS 





CASE TO-106 





J 


CBE 


2N4248 2N4250 2N4249 


Collector-Base Voltage ~VcoBo 40V 40V 60V 
Collector-Emitter Voltage -VCEO 40V 40V 60V 
Emitter-Base Voltage ~VEBO 5V 5v 5v 
Collector Current -Ic¢ 50mA 
Total Power Dissipation (TC <65°C) Ptot 300mW 

(TA €250C) 200mw 
Operating Junction & Storage Temperature Tj» Tstg -55 to 125°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


aha 2N4: sie gels 
em || | es 





Collector-Base Breakdown Voltage} 


Collector-Emitter Breakdown 
Voltage 


Collector-Enitter Breakdown 
Voltage 


Emitter-Base Breakdown Voltage 
Collector Cutoff Current 


Emitter Cutoff Current 


Collector-Emitter Saturation 
Voltage 


Base-Enitter Saturation 
Voltage 


D.C. Current Gain 


0.25 


-Vou(sat) 


-VBE(sat) 0.9 


TEST CONDITIONS 


-Ic=0.0lmA Ip-0 
-Ic=0.0lmA VpE=0 





-Ic=5mA (Pulsed) 
Ipe0 


-Ip-0.0lmA Ig=0 
-Vcep=40V Ip=0 
-Vop=40V Ig=0 
Ta=65°C 
-VEB=3V 
-Ic=10mA 
-1B=0.5mA 
-IC=10mA 
|} =I B=0.5mA 


-IC#100pA -VCE=5V 
-Ic=lmA -Vcg=5V 
Oma -V 


Igs0 





2N4248 2N4249 2N4250 









Small Signal Current Gain 


















Input Impedance 





Output Admittance 


Voltage Feedback Ratio 


Emitter-Base Capacitance 


Noise Figure 


hte 





2N4248 
MIN MAX~] MIN MAX | MIN MAX 















2N4249 | 2N4250 


UNIT TEST CONDITIONS 












50 1000; 100 550 | 250 800 -Ic=lmA -Vog=5V 


f=lkHz 


-Ic=lmA -VcE=5V 
falkHz 


-Ig=lmA -Vop=5V 
f=1kHz 


-Ig=lmA -VcE=5V 
f=1kHz 


-Ic=0.5mA -Vop=5V 
-Vop=5V Ig=0 
f=1MHz 
-Vpp=0.5V Ic#0 
f=1MHz 


-Ic=20pA -VoR=5V 
Rg=lOK2 f=1kHz 
-Ig=20nA  -VoR=5V 
Rg=1l0Ka. f=10Hz-10kHz 
-Ic=250nA -VcE=5V 
Rg=lKQ f=lkHz 









6 





































Ic 



























































Ic=20rB 
pulse test 
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1.78.0450B/0430B 


2N4400 2N4401 
NPN SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 





CASE TO-92A 
THE 2N4400, 2N4401 ARE NPN SILICON PLANAR 


EPITAXIAL TRANSISTORS FOR CENERAL PURPOSE 

AMPLIFIERS AND MEDIUM SPEED SWITCHING 

APPLICATIONS. THEY ARE COMPLEMENTARY TO 1 
THE PNP TYPE 2N4402 AND 2N4403 RESPECTIVELY. 


EBC 

ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage Voso 60V 
Collector-Emitter Voltage VCEO 40V 
Emitter-Base Voltage VEBO 6V 
Collector Current I¢ 0.64 
Total Power Dissipation (Ta< 25°C) Ptot 500mw 
Operating Junction & Storage Temperature Tj, Tstg =55 to 150°C 


** 310mW in JEDEC registration. 


ELECTRICAL CHARACTERISTICS Cree unless otherwise noted 


a | 


Collector-Base Breakdown Voltage| Ic=#0.1mA 





Collector-mitter Breakdown Ic=lmA Ip=0 
Voltage 


Emitter-Base Breakdown Voltage BYVEBO Ip=0.1mA = Ic=0 
Collector Cutoff Current Icky Vor=35V Vep=0.4V 
Base Cutoff Current IpL . . Ver=35V VeB=0.4V 


Collector-Enitter Saturation Vou(sat)* A : Ic=150mA Ip=15mA 
_ Voltage { Ic=500mA Ip=50mA 


Base-Emitter Saturation Voltage ° . . . Ic=150mA Ip=15mA 
Ic=500mA IB=50mA 


D.C. Current Gain Ig=0.1mA VCE=1V 
Ic=lmA Vceg=1V 
Ic=10mA Vcg=1V 
Ic=150mA VCE=1V 
Ic=500mA Vcp=2V 


Current Gain-Bandwidth Product : MHz jIc=20mA VcE=l0V 





2N4400 2N4401 

































2N4400 2N4401 
PARAMETER SYMBOL MIN Max | mtn Max [UNIT TEST CONDITIONS 
Collector-Base Capacitance Cob 6.5 6.5 | pF VoB=5V  Ip=0 
f=140kHz 
Emitter-Rase Capacitance Cib 30 30 | pF Vpp=0.5V Ic=0 
f=140kH2 
Input Impedance | hie 0.5 7-511.0 15 | KQ| IcgelmA VoR=l0V 
| f=lkHz 
Voltage Feedback Ratio | hye 0.1 8.0/0.1 8.0 x04 Ic=lmA Vop=10V 
f=lkHz 
Small Signal Current Gain hee 20 250} 40 500 Ic=lmA VcE=1l0V 
f=1kHz 
Output Admittance hoe 1 30 1 30 pu | Ic=lmA VcE=10V 
| f=lkHz 
Delay Time tg 15 15 | nS Icg=150mA Ipj=15mA 
Vec=30V 
Rise Time tr 20 20 | nS Iq=150mA Ipl=15mA 
Veo=30V 
Storage Time ts 225 225 | ns Tq=150mA Ipl=-Ipo=15mA 
Veo=30V 
Fall Time te 30 30 | nS | Ig=250mA Ipj=-Ipo=15mA 
Veco=30V 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


‘ADJUST Vag FOR -O2V 
OFFSET AT POINT “A” 
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2N4402 2N4403 
PNP SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 





THE 2N4402, 2N4403 ARE PNP SILICON PLANAR CASE TO-92A 
EPITAXIAL TRANSISTORS FOR GENERAL PURPOSE 

AMPLIFIERS AND MEDIUM SPEED SWITCHING 

APPLICATIONS. THEY ARE COMPLEMENTARY TO 

THE NPN TYPE 2N4400 AND 2N4401 RESPECTIVELY. 


EBC 

ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage -VoBO 40v 
Collector-Enitter Voltage -VCEO 40V 
Enitter-Base Voltage -VEBO ov 
Collector Current -I¢ 0.6a 
Total Power Dissipation (Ta< 25°C) Ptot 500mW #4 
Operating Junction & Storage Temperature Tj, Tetg =55 to 150°C 


** =310mW in JEDEC registration. 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 








Collector-Base Breakdown Voltage| -BVcRO 


Collector-Enitter Breakdown -LVcEO * 
Voltage 


Emitter-Base Breakdown Voltage ~BVEBO 
Collector Cutoff Current -Icrv 
Base Cutoff Current -IBL 


Collector-Enitter Saturation -VCE(sat)* 
Voltage 


Base-Enitter Saturation Voltage -Vpn(sat)* 





D.C. Current Gain : Ere * 





-Ic=500mA 
Current Gain-Bandwidth Product -I¢=20mA 


2N4402 2N4403 


me [ree SS a ore 


Collector-Base Capacitance 
Emitter-Base Capacitance 
Input Impedance 


Voltage Feedback Ratio 3 : 0 -VcE=10V 


Small Signal Current Gain -VcE=10V 


Output Admittance -VcE=10V 


-I¢=150mA -Ipi=15mA 
-Veo=30V 
-Ic=150mA -Ip),=15mA 
-Voo=30V 

Storage Time ~I¢=150mA -Ipl=Ipo=15mA 
-Voo=30V 

Fall Time -I¢=150mA -IBl=Ipo=15mA 
-Voo=30V 





* Pulse Test + Pulse Width=0.3mS, Duty Cycle=1% 


Vgp"*20V  Vog*-30V Vpp**233V Voc * “30 


ton SWITCHING to¢¢ SWITCHING 


0.47 uF 


t <2.0n8 t, $2.0n8 
PW = 1.08 PW > 1.048 
oc = 2% . oc -+2% 
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1.78.0650B 


2N4926 2N4927 
NPN SILICON HIGH VOLTAGE AMPLIFIERS 





THE 2N4926, 2N4927 ARE NPN SILICON, PLANAR TRANSISTORS CASE 10-59 
DESIGNED FOR HIGH VOLTAGE MEDIUM POWER AMPLIFIERS AND 
SWITCHING APPLICATIONS. fH 


oe B 

ABSOLUTE MAXIMUM RATINGS 2N4926 2N4927 
Collector-Base Voltage VcBo 200V 250V 
Collector-Enitter Voltage Vcro 200V 250V 
Emitter-Base Voltage VEBO Vv W 
Collector Current I¢ 100mA ** 
Total Power Dissipation (Tc $250C) Prot 5w 

(Ta 250°C) lw 
Operating Junction & Storage Tj, Tstg ~65 to 200°C 


** 50mA in JEDEC registration. 


ELECTRICAL CHARACTERISTICS (TA=250C unless otherwise noted 
PARAMETER sympo, | 2N4926 | en4927 TEST CONDITIONS 
MIN MAX | MIN MAX : 
Collector-Base Breakdown Voltage BVCBO 200 250 Vv Ic=0.1mA Ipe0 
Collector-Enitter Breakdown Voltage Ic#l0mA = Ip=0 
Enitter-Base Breakdown Voltage Ip=0.1mA Ic=0 


Collector Cutoff Current Vop=l00V Ip=0 
VcB=100V Ig=0 
Ta=100°C : 
Vop=150V  Ize0 
Vop=l50V Ik=0 
Ta=100°C 
Vep=5V Ic=0 


Ig=10mA Ip=lmA 
Ic=30mA Ip=3mA 


Ic=10mA Ip=lmA 
Ic=50mA Ip=3mA 


Ic=30mA VcE=10V] 


Ice3mA VCE+10V| 
‘Ic=l0mA VcE=1 































LVcEo* 









Enitter Cutoff Current 
Collector-Emitter Saturation Vol tage| 








Base-Enitter Saturation Voltage 


sa 4S 955 EE EE<* 


Base-Enitter Voltage 
D.C. Current Gain 






2N4926 2N4927 


ea wax | was x | 2D | TEST commreroS | 
ee MIN MAX TEST CONDITIONS 


Current Gain-Bandwidth Product Ic=10mA VcCE=20V 


Collector-Base Capacitance VoB=20V Ip=0 
f=140kHz 


Input Impedance Ic=10mA Vcp=loVv 
f=lkHz 


Voltage Feedback Ratio x1074) tg=10mA vVcE=10V 
f=lkHz 


Small Signal Current Gain Ic=10mA VcE=l0V 
felkHz 


Output Admittance Ic=l0mA Vcg=l0V 
f=1kHz 


Real Part of Input Impedance ohms| Ic=10mA VcE=20V 
f=5MHz 





* Pulse Test + Pulse Width=0.3mS, Duty Cycle=1% 


TYPICAL CHARACTERISTICS AT Ta=25°C 


VBE(sat) & Yox(sat) ve Ic 
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2.78.7300B 


. 2N4964 through 2N4968 
PNP NPN SILICON AF SMALL SIGNAL TRANSISTORS 





THE 2N4964, 5 (PNP) AND 2N4966, 7, 8 (NPN) CASE TO-106 
ARE SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR USE IN AF SMALL SIGNAL AMPLIFIERS AND 

DIRECT COUPLED CIRCUITS. 


CBE 

(PNP) (NPN) (NEN) 
ABSOLUTE MAXIMUM RATINGS For prve devices, votage and current values ae negative. 2N4964,5 2N4966,7 2N4968 
Collector-Base Voltage VoBo 50V 50V 30V 
Collector-Emitter Voltage VcrO 40V 40V 25v 
Emitter-Base Voltage VEBO Sv 6v 6v 
Collector Current Ic 100mA 100mA** 100mA** 
Total Power Dissipation (Ta<250c) Prot 200mw 
Operating Junction & Storage Temperature Tj, Tste -55 to 125°C 


** 30mA in JEDEC registration. 


ELECTRICAL CHARACTERISTICS (TA=25°C unléss otherwise noted) 


[rawr —_——_[ enact [oan ert [tla cmos 
t 









Collector-Base Breakdown Voltage Ic=0.0lmA Ip=0 


Ic= 10mA (Pulsed) 
IB=0 


Tg=0.0lmA Ic=0 










Collector-Emitter Breakdown Voltage 
















Emitter-Base Breakdown Voltage 
Collector Cutoff Current 















2N4964,5 VoB=20V In=0 
2N4966,7 Vop=25V Inm=0 
2N4968 VoB=25V Ips0 


Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 


D.C. Current Gain 

2n4964 
2N4965 
2N4966,8 
2N4967 


Ic#l0mA IB=0.5mA 
Ic=10mA VcE=5V 





0.68 











Ic=10pa VCE=5V 







D.C. Current Gain 






2N4964 
2N4965 
2N4966,8 
2N4967 


Note 1 : equal to the values of absolute maximum ratings. 










2N4964 through 2N4968 








PARAMETER SYMBOL | MIN TYP MAX [UNIT | TEST CONDITIONS 
























Current Gain-Bandwidth Product Ig=lmA VcE=5V 
2n4964,5 
2N4966,7,8 

Collector-Base Capacitance Vop=5V Im=0 
2N4964,5 f=1MHz 


2N4966,7,8 


Ic=l0QuA VoE=5V 
Rg=l0KQ f=lKHz 


TYPICAL CHARACTERISTICS AT TA=25°C 


D.C. CURRENT GAIN Vee AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 


Pulse Test 
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1 0.1 1 10 100 
Ig (mA) Ig (mA) 
COLLECTOR CUTOFF CURRENT CURRENT GAIN — BANDWIDTH PRODUCT 
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT 
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2N4994 2N4995 
NPN SILICON RF SMALL TRANSISTORS 





THE 2N4994, 2N4995 ARE NPN SILICON PLANAR GARE TO7ee 
EPITAXIAL TRANSISTORS FOR RF & IF SMALL 
SIGNAL APPLICATIONS. 
CEB 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage VoRo 60V 
Collector-Emitter Voltage VCEO 45V 
Emitter-Base Voltage VEBO 4v 
Collector Current Ic 30mA 
Total Power Dissipation (Ta< 25°C) Ptot 360mw 

derate 2.88mW/°C above 250C 
Operating Junction & Storage Temperature Tj» Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS oe unless otherwise note) 
Ic=0.1mA Ig-0 


Ig=10ma (Pulsed) 
Ip=0 


Emitter-Base Breakdown Voltage v Ige0.1lmA Ic=0 


Collect:or Cutoff Current ; Vop=30V Ip-0 
Vop=30V Ip=0 
Ta=85°C 


Collector-Emitter Saturation Voltage . . Ig=10mA Ip=lmA 


Base-Emitter Voltage ‘: . Ic=lmA VcE=10V 
D.C. Current Gain 


2N4994 Ic=10mA 
2n4995 Ic=10mA 


Current Gain-Bandwidth Product Ic=10mA 


Collector-Base Capacitance . VcoB=l0V 
f=1MHz 


Feedback Time Constant Ic=10mA 
f=79.8MHz 





2N4994 2N4995 





TYPICAL CHARACTERISTICS AT TA=25°¢ 


Cob & Ccob vs Voz 
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2.78.3300A 


2N5086 2N5087 2N5088 2N5089 
PNP NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 





THE 2N5086, 2N5087 (PNP) AND 2N5088, 2N5089 
(NPN) ARE SILICON PLANAR EPITAXIAL TRANSISTORS 
FOR USE IN AF LOW NOISE PREAMPLIFIER CIRCUITS. 


ABSOLUTE MAXIMUM RATINGS For p--p devices, voltage and current values are negative, 


Collector-Base Voltage Voso 
Collector-Emitter Voltage VcEO 
Emitter-Base Voltage VEBO 
Collector Current Ig 

Total Power Dissipation (TA<25°C) Ptot 


Operating Junction & Storage Temperature Tj, Tstg 





Collector-Base Bregkdown Voltage 
2N5086 ,7 


2N5088 
2N5089 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


CASE TO-92A 


(PNP) (PNP) (NPN) (NPN) 

2N5086 2N5087 2N5088 2N508 

50V 50V 35V 30V 

50V 50V 30V 25v 

3V 3000 «465V 45 
50mA 


350mW 
derate 2.8mW/°C above 25°C 


-55 to 150°C 


Ig=0.1mA IO 





Collector-Emitter Breakdown Voltage} 
2N5086,7 
2N5088 
2N5089 


Collector Cutoff Current 


2N5086 ,7 
25089 
2Nn5088 
2N5086 ,7 


Emitter Cutoff Current 
All types 
2N5088,9 only 


Collector-Enitter Saturation 
Voltage 2N5086,7 
2N5088 ,9 





Ig=lma (Pulsed) 
Ip=0 


Vep=3V Ic#0 
VeB=4.5V Ic=0 


To=l0mA Ipe=lmA 


2N5086 2N5087 2N5088 2N5089 










[sno] ax ne ax [or] men Commo 


Base-Emitter Voltage 
2N5086,7 0.63 0.85 | Vv 
2N5088, 9 0.7 #O v 


Current Gain-Bandwidth Product 

















Ig=lmA Vop=5V 
Ic=10mA VcoE=5V 



















2N5086 ,7 Ig=0.5mA VCE=5V 

2N5088 ,9 Ic™0.5mA VoE=5V 
Collector-Base Capacitance Vop=5V IZpe0 

All types f=1LOOKHz 










Emitter-Base Capacitance 
2N5088,9 only 


Vep=0.5V Ic=0 
f£=100KHz 
















Noise Figure 








2N5086 Ic=20pA VoE=5V 


Rg=l0Ka. f=10H2-15KHz 


Ic=l00HA VoE=5V 
| 4B | =3K0 _‘f=lKHz 
ps ba | Tc=l00pA_ VoR=5V 


R cova fe ‘10Hz-15KHz 





D.C. AND SMALL SIGNAL CURRENT GAIN (HFE, hfe) AT VCE=5V Ta=25°C 


2N5086 500 : > 

2N5087 = 900 
2N5088 350 1400 
2N5089 450 

















TYPICAL CHARACTERISTICS AT Ta=25°C 

































































































































































D.C. CURRENT GAIN BROAD-BAND NOISE FIGURE 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
Mh 
HFE 2989 
wy 
600 
pee 
ON 08 Tt 
400 c | | 
2n508e 
1] Vor=5V} 
0 L Pulse Test 
0.01 0.1 1 10 100 10 100 1000 
Ic (mA) le (ua) 
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2N5209 2N5210 
NPN SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 





THE 2N5209, 2N5210 ARE NPN SILICON PLANAR CASE .TO-92A 
EPITAXIAL TRANSISTORS FOR USE IN AF LOW 
NOISE PREAMPLIFIERS. THEY ARE COMPLEMENTARY 
TO THE PNP TYPE 2N5086, 2N5087. 
EBC 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage VcBo 50V 
Collector-Emitter Voltage VcEO 50V 
Emi tter-Base Voltage VEBO 4.5V 
Collector Current Ic 50mA 
Total Power Dissipation (Ta <25°C) Ptot 350m 

derate 2.8mW/0C above 25°C 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 





Collector-Enitter Breakdown 
Voltage 


Collector Cutoff Current 
Emitter Cutoff Current 


Collector-Emitter Saturation 
Vol tage- 


Base-Enitter Voltage 
D.C. Current Gain 


Current Gain-Bandwidth Product 
Collector-Base Capacitance 
Small Signal Current Gain 


Noise Figure 


ELECTRICAL CHARACTERISTICS Ceres unless otherwise hi 


Ic=0.lmA Ig=0 


Ic=lma (Pulsed) 
Ip=0 


Vep=35V Ig=0 
VeB=3V Ic=0 
Ic=10mA Ip=lmA 


Ic=lmA Vcp=5V 


Ic=0.1mA VcoE=5V 
Ic=lmA VCE=5V 
Ic=l0mA VoER=5V 


Ic=0.5mA VCE=5V 
VoB=5V Ig-0 f=1MHz 
Ic=lmA Vcog=5V f=1KHz 


Ic=20pA VCE=5V 
Rg=22Kn. f=10Hz~15KH2 


Tc=20pA Vog=5V 
Rg=l0KQ f=1KHz 


2N5209 2N5210 





TYPICAL CHARACTERISTICS (Tp=25°C UNLESS OTHERWISE SPECIFIED) 


D.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 
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Ta Pc) 
COLLECTOR-—BASE CAPACITANCE 
vs COLLECTOR—BASE VOLTAGE 
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CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 
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Vee AND VCE(sat) 
vs COLLECTOR CURRENT 
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BROAD-BAND NOISE FIGURE 
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THE 2N 5294, 2N 5296 AND 2N 5298 ARE 

NPN SILICON SINGLE DIFFUSED MESA POWER 
TRANSISTORS DESIGNED FOR LOW SPEED 
SWITCHING AND AUDIO AMPLIFIER APPLICATIONS. 
THEY FEATURE LARGE SAFE OPERATING AREA. 


ABSOLUTE MAXIMUM RATINGS 

Collector~Base Voltage 

Collector—Enitter Voltage 

Emitter-Base Voltage 

Collector Current 

Base Current 

Total Power Dissipation @ "c<25°c 
@ 125° 

Junction Temperature 

Storage Temperature Range 

THERMAL RESISTANCE 

Junction to Case 

Junction to Ambient 


SAFE OPERATING AREA (D.C) 
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2N5294 2N5296 2N5298 
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 





CASE TO-220B 








2N 5294 2N 5296 2N 5298 
Yoso 80v 60v 80v 
Vero 70V 40V 60v 
Vepo 7 5v 5V 
I, AA 
a 2a 
PL ot 36" 
1.8W 
T; 150°C 
Tetg -55 to 4150°C 
®,, 305°¢/W max. 
O54 70°c/w max. 
Fe es 2. eee 
| ii [rom 
140 . i Tae25°c 
120 | pulse Test 
Hig 100 
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2N5294 2N5296 2N5298 





ELECTRICAL CHARACTERISTICS ( Ta=25°c vualess otherwise noted) 


a eI oe 


Collector—Enitter Breakdown Voltage Ic=0.1A Ip=0 
2N 5294 
2N 5296 
2N 5298 














Collector—Emitter Breakdown Voltage 
2N 5294 
2N 5296 
2N 5298 
















Collector—Emitter Breakdown Volt 
2N 5294/8 
2N 5296 


Ig=0.1A VEB=1.5V 








Collector Cutoff Current 2N 5294/8 VcE=50V Rpr=100 
VcE=50V Rgp=l00n 
Tc=1500C 








Collector Cutoff Current 2N 5294/8 









Collector Cutoff Current 2N 5294/8 


Vop=65V  VEBe1.5V 
ON 5296 CE™ 


VCE=35V VEB=1.5V 


Vcr=65V) Vep=1.5V 
VCE=35V VEB=1.5V 
Te=150°C 













Collector Cutoff Current 2N 5294/8 
2N 5296 























Emitter Cutoff Current QN 5294 


Vep=7v  Ic=0 
2N 5296/8 


Vep=5v  Ic=0 


Ic=0.5A VcR=4V 
Ic= 1 A VcREAV 
Ic=1.54 VcE=4V 


















Base-Emitter Voltage 2N 5294 
2N 5296 


2N 5298 

























Collector—Enitter Saturation Voltage Vor(sat f 
QN 5294 
2N 5296 
2N 5298 





Tc=0.5A Ip=0.05A 
Ig= 1 A Ipe0.1 A 
Ic=1.5A Ip=0.15A 



















2N 5294 
2N 5296 
2N 5298 


D.C. Current Gain 





Ic=0.54 VcE=4V 
Ic= 1A VcE=4V 
c=1.5A VcE=4V 


VoE=4V 















Ic=0.2A 





Current Gain-Bandwidth Product 


#* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


12.77.MA 


2N5368 through 2N5375 


COMPLEMENTARY 
SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 





COMPLEMENTARY SILICON GENERAL PURPOSE AMPLIFIERS AND SWITCHES 


THE ABOVE TYPES ARE SILICON PLANAR EPITAXIAL 
TRANSISTORS FOR GENERAL PURPOSE AMPLIFIERS 
AND MEDIUM SPEED SWITCHING APPLICATIONS. 


CASE TO-92F 
CEB 

2N5368(NPN) 2N5372( PNP , 

2N5369(NPN) 2N5373(PNP) 2N5371(NPN) 
ABSOLUTE MAXIMUM RATINGS 2N5370(NPN) .2N5374(PNP) 2N5375(PNP 
Collector-Base Voltage VoBo 60v 60V 40V 
Collector-Bmitter Voltage VCEO 30V 30V 30V 
Emitter-Base Voltage VEBO 5v 5V 5V 
Collector Current Ic 500mA 500mA 500mA 
Total Power Dissipation (Ta <25°C) Ptot 500mw # 

derate 4mW/0C above 25°C 

Operating Junction & Storage Temperature T39 Tstg -55 to 150°C 


** 360mW in JEDEC registration. 









BLECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted 


P Pawan =| smimoz_| van ovr wax [ina] anon conosnions_| 
t 












Collector-Base Breakdown Voltage Ig=0.01mA Ip=0 
Collector-Emitter Breakdown Voltage Ic=10mA Ip=0 
Emitter-Base Breakdown Voltage Ig-0.0lmA Ig=0 
Collector Cutoff Current 





<4 































2N5368,69,70 50 Vop=40V In=0 
2N5372,73574 50 Vop=40V Ig=0 
‘ 2N5371575 50 Vop=30V Ip=0 





Emitter Cutoff Current 
Collector-Enitter Saturation Voltage 
Base-Emitter Saturation Voltage 
Base-Enitter Voltage 


Current Gain-Bandwidth Product 
2N5368 thru! 2N5371 
2N5372 thru! 2N5375 


Collector-Base Capacitance 
2N5368 thru! 2N5371 
2N5372 thru! 2N537 


50 
0.18 0.3 
0.84 1.3 
0.8 1.2 


Vep=3V Ic=0 


















S433 E BEE 















250 370 
150 270 


_Ig=20mA VcE=10V 
Ic=20mA Vcg=l0V 








Vop=10V Ige0 
f=1MHz 


Note 1 : Equal to the values of absolute maximum ratings. For prep devices, voltage and current values ore negative. 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


2N5368 through 2N5375 





TEST CONDITIONS 


Tgr150mk Tp)=15mA 


= ee eee 
Tou] 50m Ip] =15mA 
Veo=30V 


Turn-On Time (Note 2) 
2N5368 thrut .2N5371 
To=150mA Ip) =-Ipo=15mA 
|p toa Veo=30V 
2N5372,73 150 | ns | Ig=150mA Ipj=-Ipp=15mA 
2N5374575 1 [ns _| ae 


Veo=6V 
Note 2 : Test circuits referred to 2N2222/2N2907 data sheets. 




















2N5372 thru! 2N5375 
















Turn-Off Time (Note 2) torr 
2N5368, 69 








2N5370,71 





D.C. CURRENT GAIN (BFE) AT Ta=250C VcE=10V 


| | PE @ Ic=lmA Hyg @ Ic=10ma Hyg @ Ic=150mA 
MAX MAX 


2N5368 
2N5369 
2N5370 
2N5371 







2N5372 
2N5373 
2N5374 
2N5375 


TYPICAL CHARACTERISTICS (Ta=25°¢ Pulse Test) 


Hpe (NORMALIZED) vs Ic be VBE(sat) & VCE(sat) ve MS 
2.0 ‘ 


PTT TTT vce-2ov 
16 ELE TI TTT 
CT TTT TTT 
z MO 

i 





aoe 
PE TE 
“COUTTTIT TTTTTTT 
[adil 








~~ 0.8 0.8 
is} 
= 
0.4 0.4 
Oo = 
1 10 100 1000 1000 
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2N5400 2N5401 2N5550 2N5551 


COMPLEMENTARY 
SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS 





-9F2A 
THE 2N5400, 2N5401 (PNP) AND 2N5550, 2N5551 (NPN) Case’ t0-7 
ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS INTENDED FOR GENERAL PURPOSE HIGH 
VOLTAGE AMPLIFIER AND SWITCHING APPLICATIONS. 
EBC 


(PNP) (PNP) (NPN) (NPN) 
ABSOLUTE MAXIMUM RATINGS feoreepemeces votage anc current vane steneoive  — 2N5400 2N5401 2N5550 2N5551 


Collector-Base Voltage VoBo 130v. -160V. «160.180 
Collector-Emitter Voltage VCEO 120V 150V 140V 160V 
Enitter-Base Voltage VEBO 5V Sv 6v 6v 
Collector Current Ic 600mA 

Total Power Dissipation (Tc< 25°C) Ptot 


lw 
derate 8mW/°C above 25°C 


(Ta<S250C) 350m : 
derate 2.8mW/°C above 25°C 
Overating Junction & Storage Temperature Tys Tete -55 to 150°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 

[pam Teor | vcr vax _[orin] anon ovonssons 
Collector-Base Breakdown Voltage ~ Ic#0.lmA Ige0 
Collector-Emitter Breakdown Voltage IC=lmA Ip=0 
Emitter-Base Breakdown Voltage Ip=0.0lmA Ic=0 
Collector Cutoff Current 
































2N5400, 5550 Vcp=100V 
2N5401, 5551 Vop=120V = Ip=0 
Collector Cutoff Current 












2N5400, 5550 
2N5401, 5551 


VoB=l100V Ig=0 
Ta=1000C 

Vcpel20V IE=0 
Ta~1000C 






















Emitter Cutoff Current 
2N5400, 5401 
2N5550, 5551 


Collector-Emitter Saturation Voltage 
2N5400, 5401 
2N5550, 5551 


Note 1 s Equal to the values of absolute maximum ratings. 














VEB=3V = Ic=0 
VEB=4V. Ic=0 






Vcr(sat) 










Ic=10mA 
Ic=10ma 


TB=1lmA 
IBelmA 


2N5400 2N5401 2N5550 2N5551 


sre. ws eer wt [owen TEST CONDITIONS 


S| Hit 


VBE(sat) 



















Collector-Enitter Saturation Voltage 
2N5400, 5401 
2N5550 

2N5551 


Base-Enitter Saturation Voltage 
All : 
2N5400, 5401 
2N5550 
2N5551 


Current Gain-Bandwidth Product 
2N5400 
2N5401, 5550, 5551 


Collector-Base Capacitance 






Laer Tp= Sek i 



































j 
100 160 400 | mi | 
100 160 300 | z | X¢eldwa VopelOv 
5 VoB-l0V In=s0 f=1MH: 
Bmitter-Base Capacitance 
a 0 onl: 
2N5551 only 


2N5400, 5401, 5551 only 


2N5550 onl. 













Yap-0.5¥ Ic=0 





Tc=250pA VCE=5V 






Noise Figure 































see hfe @ Yopri07 
@ IcelmaA VcE=5v: @ Ic=l0ma Von=5y felkiz 
MIN MAX MIN MAX | 
2N5400 30 4c 180 
2N5401 50 | 60 240 
2N5550 60 60 250 
2n5551 80 | 80 250 




















200 1.0ise Test Tan2500 
Hl Pulse Test | [TIT rate 
reo LUT bye eat 
a Con eer 
120 0.6 eT | 
Bd oe vor CUI 
Pe Zi aI it och mim | 
6 inn 0 


LU Wor¢eat) Ut Lt | 
0 ot Lum Ot UT 
0.1 0.1 1 10 100 


Tc (ma) 
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2N5447 through 2N5450 
COMPLEMENTARY SILICON GENERAL PURPOSE AF TRANSISTORS 





THE 2N5447, 25448, 2N5449, 2N5450 ARE GASB! TO“ 26F 


SILICON PLANAR EPITAXIAL TRANSISTORS 

FOR GENERAL PURPOSE MEDIUM POWER AMPLIFIER 
APPLICATIONS. THE 2N5447, 2N5448 ARE PNP 
AND ARE COMPLEMENTARY TO THE NPN 2N5449, 
2N5450 RESPECTIVELY. 


CEB 


2N5449( NPN) 
ABSOLUTE MAXIMUM RATINGS For pve devices, voltage and current value are negative. 2N5447 (PNP): 2N5448( PNP) 2N5450(NPN 


Collector-Base Voltage VeRO 40V 50V 50V 
Collector-Rnitter Voltage VcrO 25v 30V 30V 
Emitter-Base Voltage VEBO 5v 5 5V 
Collector Current Ic 0.2A 0.2A 0.8A 
Collector Peak Current (+ <10mS) Tom 0.6A 0.6A 
Total Power Dissipation (Tc < 25°C) Prot 1.2W 

(Ta < 25°C) 500mw ** 
Operating Junction & Storage Temperature T3 Tstg =-55 to 150°C 


** 360mW in JEDEC registration. 


Ptot vs TA RFE (NORMALIZED) vs Ic 







VCE=5V | 
Pulse Test. 






ii Ut 
LE ET ANT 
TN 
PT 







2N5447 through 2N5450 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


MIN TYP MAX TEST CONDITIONS 


Collector-Base Breakdown Voltage Ig=0.lmA Ig=0 
265447 
2N5448, 2N5449, 2N5450 


Collector-Bmitter Breakdown Voltage Ic=10mA = Ip=0 


2N5447 
2N5448, 2N5449, 2N5450 


Emitter-Base Breakdown Voltage y Ig=0.lmA Ic=0 


Collector Cutoff Current VcB=20V Ifp=0 


Emitter Cutoff Current Vep=3V = Ic=0 


Collector-Bmitter Saturation Voltage! 
2N5447, 2N5448 . Ic=50mA Ip=5mA 
2N5449 . Tce=100mA Ip=5mA 
2N5450 Ic=100mA Ip=5mal 


Base-Emitter Voltage 
2N5447, 2N5448 e Ic=50mA Vog=5V 
2N5449, 2N5450 IC=100mA V¢R=2V) 


D.C. Current Gain 2N5447 Ic=50mA Vop|5V 
2N5448 Ic=50mA VceH=5V 
2N5449 Ic=50mA VcE=2V 
2N5450 Ic=50mA VoR=2V 


Current Gain-Bandwidth Product 
2N5447, 2N5448 Ic=50mA VcE=5V 
2N5449, 2N5450 Ic=50mA Vcr=2V 


Collector-Base Capacitance Vep=l10V  Ip=0 
f=1MAz 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


ft vs Ic 


et Tae250c 


Vcr(sat) & VBE vs Ic 


CTT TT sere 
Baill ZZ lil Pulse Test 
CoM 
00 
noe 





vi 
PA eh 
Ht 
4 TIN ET 






1.2 

























VOLT = (MHz) 
0.8 es ope5 Vt 100 
aoe lll mil Pantene 
sate LUT 50} LITT | mall 
be nace Hi alll 
ste t % 10 100 1000 
Tc (ma) Ig (ma) 
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2N5490 2N5492 2N5494 2N5496 
NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 


THE 2N 5490, 2N 5492, 2N 5494 AND 2N 5496 CASE TO-220B 
ARE NPN SILICON SINGLE DIFFUSED MESA POWER 

TRANSISTORS DESIGNED FOR LOW SPEED SWITCH- 

ING AND AUDIO AMPLIFIER APPLICATIONS. 

THEY FEATURE LARGE SAFE OPERATING AREA. 











BCE 
ABSOLUTE MAXIMUM RATINGS 2N5490/4 2N5492  2N5496 
Collector-Base Voltage VCBO 6cv T5V 90V 
Collector-Bnitter Voltage VCEO 40V 55V 7OV 
Bnitter-Base Voltage VEBO 5V 
Collector Current Ig 7A 
Base Current Ip 3A 
Total Power Dissipation @ Tc<25°c Prot 50W 
@ TA25°C 1.8W 
Junction Temperature Tj 150°c 
Storage Temperature Range Tetg “55 to +150°C 
THERMAL RESISTANCE 
Junction to Case 5 2.5°C/W max. 
Junction to Ambient Oja 70°C/w max. 
vs I 
SAFE OPERATING AREA (D.C) 1 eT . c i 
Pt) ——— — S250 sooo es CE* 
Se 1-4] ah, M4=250C 









Ty Hil ai 


gi. 






















Att CANT 
Eo alll +H} ! 
g Hin MII 


saul rt 


open UBT EL | 
oat lfease tees IN 
mill LU TU 


0 
0.01 0.1 10 





2N5490 2N5492 2N5494 2N5496 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


NaN TOF vax [aR] Se CONDATTONS 


Collector—Emitter Breakdown Voltage Ig=0.1A Ip=0 
2N54.90/k, 
2N5492 
2N5496 


Collector-Bmitter Breakdown Voltage 
2N54,90/k, 
2N5492 
2N5496 


Collector-Rnitter Breakdown Voltage Tgn0.1a 
2N54.90/l. Vpp=1. 5V 
2N5492 
2N54,96 


Collector Gutoff Current 2N54.90 
2N5492 
2N54.94, 
2N5496 


VcE*40V Rpp=l00.0. 
VcE55V Rpe=l00n 
Vcg=40V Rpg=l00.2 
Veg=70V Rpp=100.2 


BEER <<< 


NI re tol Monn KPeP Ronn Wann 


Collector Cutoff Current 2N54,90 
© To=150°C 


VcE*40V RBE=1O02. 
Vcg=55V RpE=1L002. 
Vog=40V Rpg=100.2 
Vog=70V Rpp=l002 


° 


3 
3. 
3 


Collector Cutoff Current Veg=70V 
Vog=55V 


Vor=85V 


Vog=70V 
Vcg=55V  Vgprl.5V 
VoE85V  Vgp=1.5V 


Vep=5V Ic=0 


Tg=2A Von 
Tg=2.5A VoERhV 
Te=3A  VoEn&V 
Ic=3.5A VepehV 


Collector Cutoff Current 2N5492 
@ Tc=150°C 2N5494 
2N5496 


Emitter Cutoff Current 


Base~Emitter Voltage 2N54,90 
2N5492 
2N5L94, 
2N54.96 


ass< 2 BEE BEE BEES 


Pepe 


Collector-Emitter Saturation Voltage 
Ig=2A  Ipn0.2A 
Tet2.5A Ipe0.25A 
Ic=3A Ip=0.3A 
Ig=3.5A Ipe0.35A) 


Io=2A  VonesV 
Tot2.5a VeetaV 
Te34 VoEmhV 
Ie=3.5A VoE=iV 


Current Gain-Bandwidth Product Ic-0.5A VoEn4V 





* Pulsé Test : Pulse Width=0.3mS, Duty Cycle=1¢ 


12.77.MB/MD 


2N5810 through 2N5819 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 





THE 2N5810 THROUGH 2N5619 ARE SILICON PLANAR CASE Eee bod al 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVERS AND LEAD PREFORMED HEAT SINK 
OUTPUTS, AS WELL AS FOR UNIVERSAL APPLICATIONS. @. 
THEY ARE SUPPLIED IN T0-92F PLASTIC CASE WITH 
OPTIONAL X-67 HEAT SINK. THE 2N5810, 2, 4, 6, 8 onm 
ARE NPN AND ARE COMPLEMENTARY TO THE PNP ra 
2N5811, 35 5y Ts De 15mm 
CEB aca 
2N5810, sts 2N5814, 6, pita 

ABSOLUTE MAXIMUM RATINGS For pnp devices, voltage and currens velues ore negative. 2N5811, 3(PNP 2N5815, 7, 9(PNE 
Collector-Base Voltage Voro 350 50V 
Collector-Emitter Voltage (VBE=0) VCES 35V 50V 
Collector-Buitter Voltage (Ip=0) VCEO 25V 40V 
Emitter-Base Voltage VEBO 5V 
Collector Current Ic 0.754 
Collector Peak Current (+<10mS) IM 1.54 
Total Power Dissipation @ T¢<25°¢ Ptot 1.4W 

With X-67 Heat Sink @ Ta<25°C 800mW 

No Heat Sink @ Ta <S25°C 625mW #e 
Operating Junction & Storage Temperature Tj, Tate -55 to 150°C 


#* =©500mW in JEDEC registration. 


2.0 Ptot_vs Ic HE (NORMALIZED) vs Ic 


=H Tae250C 








Vor=2v. 


Hpg (NORMALIZED) 


ol 
1 10 100 1000 





2N5810 through 2N5819 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


2N5810 thru! 2N5819 
Collector-Base Breakdown Voltage BY Ic=0.0lmA VBE&6 
2N5810, 1, 2, 3 35 
2N5814, 5, 6, 7, 8, 9 50 
Collectoreimitter Breakdown Voltage LVCEO * Ic=l0mA Ip=0 
2N5810, 1, 2, 3 2 
2N5814, 5, 6, 7, 8, 9 40 


CES 
Collector Cutoff Current (el eee Sea VeB=25V Ip=0 
T 
‘ob 
Cib 


















5 

(9) 

15 pA | VoBs25V) Ip=0 

Ta=1000C 
Bitter OnafF Current mepe5¥_160 
Collector-Emitter Saturation Voltage Ver(sat)* eT | | Ic=500mA IB=50mA 
Base-Emitter Saturation Voltage veg(set)*| te? | OV Ic=500mA Ip=50mA 

60 










v 
v 
v 
v 
Vv 
v 





Base-Emitter Voltage 


DeC. Current Gain 

2N5810, 
2N5812, 
2N5814, 
2n5816, 
2N5818, 


D.C. Current Gain 
2N5810, 
2N5812, 
2N5814, 
2N5816, 
2N5818, 

Current Gain-Bandwidth Product 

2N5810, 1, 4, 5 

2N5816, 7 

2N5812, 3, 8, 9 

Collector-Base Capacitance 













Ic=2mA VCE=2V 


WON He 









Ic=500mA Vog=2V 


wor 


45 

60 

20 

25 

25 
100 MHz 
120 MHz 
135 MHz 


15 Vcp=l0V Ip=0 

: f=1MHz 
55 pF | VEB=0.5V Ic=0 

: f=1MHz 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
Vor(sat) & VBE vs Ic fr_vs Ic 


Ic=50mA VcE=2V 





fi 
C 





Enitter-Base Capacitance 





2.0 








mal 

LM TT PTT 

LATING TTT 
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1 I 
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PE ET TT 
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You(sat) 

; ib 
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I: 10 100 1000 1 10 100 1000 
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2N5820 through 2N5823 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 


THE 2N5820 THROUGH 2N5823 ARE SILICON PLANAR 
EPITAXIAL TRANSISTORS FOR USE IN AF DRIVERS 
AND OUTPUTS, AS WELL AS FOR UNIVERSAL APPLI- 
CATIONS. THEY ARE SUPPLIED IN TO-92F PLASTIC 
CASE WITH OPTIONAL X-67 HEAT SINK. THE 
2N5820, 2N5822 ARE NPN AND ARE COMPLEMENTARY 
TO THE PNP 2N5821, 2N5823. 


ABSOLUTE MAXIMUM RATINGS For pop devices, voltage and current values are negative. 
Collector-Base Voltage 
Collector-Emitter Voltage (VBE=0) 
Collector-Bmitter Voltage (Ip=0) 
Bmitter-Base Voltage 
Collector Current 
Total Power Dissipation (Tc <25°C) 

With X-67 Heat Sink (Ta<25°C) 

No Heat Sink (Ta € 25°C) 
Operating Junction & Storage Temperature 
** This exceeds JEDEC registered value. 


Ptot vs Ta 


HRg (NORMALIZED) 





0 50. 100 150 200 
Ta (°¢) 





CASE T0-92F X-67 Heat Sink 


enn 
CEB i. 


2N5820, 2(NPN 
2N5821, 3( PNP. 
VoBo 70V 
VcES 70V 
Vcro 60V 
VEBO 5V 
Ic 1A ** 
Ptot 1.4W ** 
800mW *# 
625mw** 
Tj» Tete -55 to 150°C 


HFg (NORMALIZED) vs Ic 


26° TM TTT 74-25% 


x6 ECM CH hites test 












eet | TT NUTT 
CC PN 
CUNT TT TT NUT 
PIE TTT PUTTING 


I 
CCE TT CT 











2N5820 through 2N5823 


ELECTRICAL CHARACTERISTICS (TaA=25°C unless otherwise noted) 





PARAMETER 
Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 



















Emitter Cutoff Current 


Base+Enitter Saturation Voltage 

Base-Emitter Voltage 

D.C. Current Gain 
2N5820, 2N5821 
2N5822, 2N5823 
2N5820, 2N5821 
2N5822, 2N5823 


Collector-Base Capacitance 





Current Gain=Bandwidth Product 


Collector-Enitter Saturation Voltage 








100 
15 


10 







Vor(sat)* 
1 
VpE(sat)* 0.9 1.2 


0.6 0.85 1.1 










60 120 
100 200 

20 

25 


15 


* Pulse Test : Pulse Width=0,3mS, Duty Cycle=1% 









1.2 





ih VBa(sat) & VcE(sat) vs Ic 

“TTI TTT tee ane 

rey a 
LT 


HH Hm 

Ht 
LETTE TTT TT 
areal 


















ma Coat 
eset TTT 
oa LO CT 
te LET ea 
bees TTT 
1 10 100 1000 1 
Ic (ma) 


MIN TYP max |uNrt] TEST CONDITIONS 




















0.25 0.75 












Tg=0.01mA Vag=0 
Ic=l0mA Ipe0 


Vop=25V Ip=0 
Vop=25V Ip=0 
Ta=1000C 


Vep=5V Ic=0 
Ic¢=500mA Ip=50mA 
Icg=500mA Ip=50mA 
Ic=500mA Vop=2V 















Ic=2mA = Vor=2V 
Ic=2mA VoE=2V 
Ig=500mA Vog=2V 
Ic=500mA VoR=2V 
VeB=10V Ip=0 
f=1MHz 


Ic=50mA VoR=2V 









fp vs Ic 


| THI 
al 
CTU ETT 
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2N5824 through 2N5828 
NPN SILICON AF SMALL SIGNAL TRANSISTORS 





THE 2N5824 THROUGH 2N5828 ARE NPN SILICON CASE T0-92F 
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 

SMALL SIGNAL AMPLIFIERS AND DERECT COUPLED 

CIRCUITS. 


CEB 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage Voro 50V 
Collector-Emitter Voltage VoEO 40V 
Emitter-Base Voltage VEBO 5v 
Collector Current Ic 100mA 
Total Power Dissipation (TA <25°C) Prot 360mW 

derate 2.88mW/°C above 25°C 


Operating Junction & Storage Temperature Tj, Tete -55 to 150°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 















JUNIT| TEST CONDITIONS 
Tc=0.01mA Ig-0 
Ip=10ma (Pulsed) 
Ip=0 


Vop=40V Ips 
Vep=40V Ig=0 
Ta=1000C 


Vgpe5V  Ic=0 

Ic=10mA Ip=lmA 
Ic=l0mA Ip=lmA 
Ic=2mA VcE=1OV| 













Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 


Collector Cutoff Current 
















Emitter Cutoff Current 
Collector-Bnitter Saturation Voltage 
Base-Enitter Saturation Voltage 
Base-Enitter Voltage 


Current Gain-Bandwidth Product 
2N5824, 5,6 
2N5827 ,8 


Collector-Base Capacitance 






















Ic=2mA VcE=10V 
Ic=2mA Vog=l0V 
VcBel0V Ip=0 
f=1MHz 

Ig=2mA VceE=10V 
f=31.8MHz | 













Feedback Time Constant 
2N5824 

2N5825,6 
2N5827,8 


2N5824 through 2N5828 





D.C. AND SMALL SIGNAL CURRENT GAIN (HFE, hfe) AT Ta=250¢ 


ERE @ IC=2mA Veg=5V hfe @ Ic=2mA Vog=5V f-lKHz 
MIN MAX MIN MAX 





TYPICAL CHARACTERISTICS AT TA=25°C 


D.C. CURRENT GAIN VBE AND VCE(sat) 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
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h—PARAMETERS (NORMALIZED) 
vs COLLECTOR CURRENT * 
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2N6027 2N6028 


PROGRAMMABLE UNIJUNCTION TRANSISTORS 


(een ne no 


The Micro Electronics Programmable Unijunction Transistor (PUT) is a three-terminal planar passivated PNPN 
device in TO-92 package. The terminals are designated as anode, gate and cathode. 


The 2N 6027 and 2N 6028 offer outstanding circuit design flexibility. External resistors can be selected to meet 
designers’ needs in programming the unijunction characteristics such as 7), Rep, Ip and ly. 


The 2N 6028 is designed for long interval timers and other applications requiring low peak point current. The 
2N 6027 is designed for general use where the low peak point current of the 2N 6028 is not essential. 


For further information, refer to Application 


FEATURES 

@ PROGRAMMABLE 7); Ros; Ips Iv 
e LOW LEAKAGE CURRENT 

¢ LOW PEAK POINT CURRENT 

@ LOW FORWARD VOLTAGE 

¢ HIGH PULSE OUTPUT VOLTAGE 
e LOW COST 


ABSOLUTE MAXIMUM_RATINGS 


Voltage 
Gate-Cathode Forward Voltage +40 V 
Gate-Cathode Reverse Voltage -5 V 
Gate-Anode Reverse Voltage +40 V 
Anode-Cathode Voltage +40 V 
Current 
DC Forward Anode Current* 150 mA 


Peak Forward Anode Current, 
Repetitive (100 usec pulse 
width, 1% duty cycle) 1A 


(20 «usec pulse 
width, 1% duty cycle) 2A 


Notes Nos. 143, 144 and 158. 





APPLICATIONS PACKAGE 
= OSCILLATORS AND TIMERS TO-92 


® TRIGGER DEVICES { 
= LATCHING SWITCHES 4 en 
® PULSE SHAPING CIRCUITS 

® SENSING CIRCUITS 


AL eee MORE 


AGK 

Current 

Peak Forward Anode Current, 

Non-repetitive (10 «usec pulse. 5A 

DC Gate Current +20 mA 
Capacitive Discharge Energyt 250 uJ 
Power 

Total Average Power* 300 mW 
Temperature 

Goseating Ambient* 

‘emperature Range —50°C to +100°C 


*Derate currents and powers 1%/°C above 25°C 


tE=4 CV? capacitor discharge energy with no 
current limiting 


2N6027 2N6028 





ELECTRICAL CHARACTERISTICS AT Ta = 25°C (unless otherwise specified) 


CHARACTERISTICS 


Peak Point Current 


Offset Voitage 


Valley Current 


Gate-Anaode Leakage Current 


Gate - Cathode Leakage Current 


Forward Voltage 


Pulse Output Voltage 
Pulse Voltage Rate of Rise 


+V 








2N6027 
SYMBOL Min. Max, 








2N6028 
in, Ma: 
2 15 


Vs = 10 Volts 
Vs = 10 Volts 
Vs = 10 Volts 
Vs =10 Volts 
Vs = 10 Volts 
Vs = 10 Volts 
Vs = 40 Volts, 


TEST CONDITIONS 





Reo =1 Ma 
Ra =10 Ka 
Re =1 Mo 
Re =10 Ka 
Re =1 Ma 
Re =10 Ka 


Ta=25°C 
Ta=75°C 


Vs = 40 Volts, Va=0 


le =50 mA 





Icao 
Vs 


b-4F 





Figure 2 Figure 3 


Figure 4 





4e — PEAK POINT CURRENT — MICROAMPS, 


= PEAK POINT CURRENT ~ NORMALIZED 


. 


‘Vr ~ OFFSET VOLTAGE - VOLTS 











2N6027 2N6028 





TYPICAL CHARACTERISTICS AT Ta=25°C (unless otherwise specified) 





W— VALLEY CURRENT ~ MILLIAMPS 


fla = GATE SOURCE RESISTANCE — Kobms 


lp VS GATE SOURCE RESISTANCE 





AMBIENT TEMPERATURE ~‘C. : AMBIENT TEMPERATURE =C. 


lp VS TEMPERATURE AND Re lv VS TEMPERATURE AND Re 


Vo ~ PULSE OUTPUT VOLTAGE - VOLTS 





AMBIENT TEMPERATURE ~°C V = SUPPLY VOLTAGE ~ VOLTS 


Vr VS TEMPERATURE AND Re PULSE OUTPUT VOLTAGE 


2N6027 2N6028 





fs APPLICATIONS 
Precision Relaxation Oscillator 


9 +20 


B? 


The use of the diode 1N4154 and 1 meg resistor: at the gate 
gives low peak point current, therefore reducing the shunting effect 
of the PUT on Cr during the charging period. The diode also tem- D 
perature compensates Vac which drifts at about —2.5mV per °C. ¥) se 


470F 


The circuit oscillates at 100Hz which is kept within 1% from bis 
—30°C to 75°C. 


Ld 










Ten-minute Time Delay Relay 


The PUT uses high gate source resistance 
(1M-ohms) and draws negliglble current from the RC 
network during the delay time. When the SCS is 
triggered by the PUT, the relay is energized. C is 
short-circuited by a pair of relay contacts. This 
condition ensures that accurate timing is repeatable 
because C is always charged from zero volt after 
the circuit is reset. Time delay is approximately 
10 minutes at R= 4.7 M-ohms. 


Monostable Multivibrator 


The PUT is normally ON. A positive 
pulse at the input turns Qi on, C is discharged 
rapidly through the saturation resistance of 
the collector-emitter junction. The PUT be- 
comes OFF. At the removal of the input 
pulse, Qi is cut off. C is charged through R 
towards +20V. When the peak point voltage 
is reached, Q2 fires and returns to the latching 
state again due to the large holding current 
through R. 


Warble Alarm Circuit 


This alarm can be easily heard in noisy background. 
Q2 and Qs forms a tone generator in which the fundamental 
frequency is modulated by the sawtooth output of Q:. 


Tone frequency ~ (500-800)Hz 
Sawtooth frequency ~ 2.5Hz 


SCR _ Phase Control 


The conduction angle of the SCR is controlled by the 
PUT oscillator which is synchronized from the a,c. line. This 
ensures that the SCR is triggered at the same point on the 
a.c. cycle each time. 


The conduction angle of the SCR can be varied from 
30° to 160° by using the 100 k-ohm variable resistor. 








2N6111 2N6109 2N6107 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE 2N 6111, 2N 6109 AND 2N 6107 ARE PNP CASE 10-2208 
SILICON EPITAXIAL BASE POWER TRANSISTORS 

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT C3 
STAGES IN AUDIO AMPLIFIERS. THE 2N 6111, 

2N 6109 AND 2N 6107 ARE COMPLEMENTARY TO 


2N 6288, 2N 6290 AND 2N 6292 RESPECTIVELY. Wy 
BCE 

ABSOLUTE MAXIMUM RATINGS 2N.6111 2N 6109 2N 6107 
Collector-Base Voltage - Vopo 40V 60V 80v 
Collector-Enitter Voltage - VcEo 30V 50V 70V 
Emitter-Base Voltage ~ VEBO. 5V 
Collector Current -I¢ 7A 
Base Current -Ip 3A 
Total Power Dissipation @ Tc425°C Pot 40W 

@ 7,425 1.80 
Junction. Temperature Tj 150°c 
Storage Temperature Range Tstg =55 to +150°C 


THERMAL RESISTANCE 
Junction to Cace %e 3012°C/w MAX. 


vs I 








SAPE OPERATING AREA (0.6.) i Bee NORMALIZED 
— : 


aii Hi Hill 
ral 









mul 
LTT 


phil 
TEN | 
LUN 





Pulse Test 
-Vor=4V 


“| 4n252 Bea a 












2N6111 2N6109 2N6107 





ELECTRICAL CHARACTERISTICS (Fa=25°C unless otherwise noted) 





TEST CONDITIONS 








Collector-—Enitter Breakdown Voltage 
















































































2N 6111 
2N 6109 
2N 6107 
| Collector—Emitter Breakdown Voltage -Ic=0.1A ReE=1000 
2N 6111 
2N 6109 
2N 6107 
Collector~Emitter Cutoff Current ~Icko 
2N 6111 1 mA |-VcE=20V Ip=0 
2N 6109 1 mA |-VcE=40V Ip=0 
2N 6107 1} mA |-VcE=60V Ip=0 
Collector-Enitter Cutoff Current -Icrr 
2N 6111 0.1 | mA |-VcE=35V Rep=1002 
2N 6109 0.1 | mA |-VcR=55V Rpp=1000 
2N 6107 mA |-VcR=75V RpE=100N1 
2N 6111 2 | mA |-VoR=30V Rpp=100n 
Tc=1500C 
2m 6109 2 | mA |-VcE=50V RpE=1000. 
Te=1500C 
2N 6107 2 | mA |-VcE=70V RBE=100.0 
ate Tc=1500C 
Collector-Emitter Cutoff Current ~Ickv 
2N 6111 0.1 | mA |-VcR=37.5V -Vep=1.5V 
2N 6109 0.1 | mA |-VcE=56V 9 ~-VEB=1.5V 
2N 6107 0.1 | mA /-Vog=75V 0 -VEB=1.5V 
2 mA |-VcR=30V —VEB=1.5V 
Tce=1500C 
2N 6109 2 | mA |-VcoR=50V ~VEB=1.5V 
Tc=150°C 
2N 6107 2 | mA |-VcE=70V -VEB=1.5V 
Tc=150°C 
Enitter-Base Cutoff Current -Ippo 1 mA |-VEB=5V Ic=0 
Collector-Emitter Saturation Voltage 
2N 6111 -Ic=3A -Ip=0.3A 
2N 6109 -Ic=2.5A -Ip=0.25A 
2N 6107 ~Ip=0.2A 
All types ~Ip=3A 










Base-Rnitter Voltage -Ic=3A  -VoR=4V 
~Ic=2.5A-VCE=4V 
~Ic=2A —VoR=4V 
-IC=7A —VCE=4V 


-Ic=3A_  -VCEAV 





























D.C. Current Gain ON 6111 











2N 6109 ~Ic=2.5A -Vop=4V 
2N 6107 -Ic=2A  -VCE=4V 
All types -Ic=7A -Vop=’V 





Current Gain-Bandwidth Product 


Collector-Base Capacitance | cob | 
Small Signal Current Gain | bre | 


* pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 





ie [0.58 oes 
LaF [-Yorl0Y igo 


-Ic=0.5A-VoR=4V f=50KHz 


12.77.0850E 





THE 2N 6121, 2N 6122 AND 2N 6123 ARE NPN 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE 2N 6121, 
2N 6122, 2N 6123 ARE COMPLEMENTARY TO 

2N 6124, 2N 6125, 2N 6126 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage 
Collector-Enitter Voltage 
Emitter-Base Voltage 


Collector Current 
Base Current 


Total Power Dissipation (1,<25°C) 
Junction Temperature 
Storage Temperature Range 


THERMAL RESISTANCE 


Junction to Case 





2N6121 2N6122 2N6123 
NPN SILICION EPITAXIAL BASE POWER TRANSISTORS 


CASE TO-220B 


BCE 


2N 6121 2N 6122 


45V 60V 


40W 
150° 





QN 6123 


80v 


-55 to +150°C 


3,12°C/W max. 





SAFE OPERATING AREA (D.C. ) 
10 


2N6121 2N6122 2N6123 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


[awe | simon, [uN oP wax | | RaT COMTTIOS | 


Collector-Emitter Breakdown Voltage IWcro * 

2N 6121 
2N 6122 
2N 6123 




















Collector-Base Cutoff Current Ig=0 


Ip=0 


VoB=Vcpo 












Collector—Enitter Cutoff Current 












VoE=VcEO 









Collector-Enitter Cutoff Current 





Vcr=Vck0 Vepel.5V 
VcE=VcEO Vep-1.5V 
TC=125°C 
VEB=5V Ic=0 


Ic=1.54 Ip=0.15A 
Ic=4a Ip=la 


Ic=1.54 VcR=2V 


Ic=1.5A VoR=2V¥ 
Tc=1.5A VcCE=2V 
Icg=ka VcoE=2V 
Ic=4a VcE=2V 


Ic=la VcoE=4V 


BRB B <<< 












Emitter~Base Cutoff Current 








Collector-Enitter Saturation Voltage 










<<< 6 


Base-Enitter Voltage 















D.C. Current Gain 2N 6121, 6122 

2N 6123 
QN 6121, 6122 
QN 6123 


























Current Gain-Bandwidth Product 













Small Signal Current Gain Ic=0.1A 


£=1KHz 


VeE=2V 


Vcr(sat) & VBE vs Ic 














APE NORMALI 












































12.77.8700E 








2N6124 2N6125 2N6126 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE 2N 6124, 2N 6125 AND 2N 6126 ARE PNP CASE TO-220B 
SILICON EPITAXIAL BASE POWER TRANSISTORS 

DESIGNED FOR SWITCHING , DRIVER AND OUTPUT 

STAGES IN AUDIO AMPLIFIERS, THE 2N 6124, 

2N 6125, 2N 6126 ARE COMPLEMENTARY TO 

2N 6121, 2N 6122, 2N 6123 RESPECTIVELY. 


BCE 
ABSOLUTE MAXIMUM RATINGS 2N 6124 Nn 6125 _ 2N 6126 
Collector-Base Voltage - Veo 45V 60V 80v 
Collector—Enitter Voltage - VCEO 45V 60V 80v 
Enitter-Base Voltage ~ VeBo 5V 
Collector Current -Ic -¢ 4A 
Base Current -IB la 
Total Power Dissipation (Tc€ 25°C) Ptot 4OW 
Junction Temperature Tj 150°C 
Storage Temperature Range Tatg -55 to $150°C 
THERMAL RESISTANCE 
Junction to Case %ic 3212°C/w max. 


2n 6124 NIT 


Lt 
PETE 2 612° —H) 
3 10 30 100 
-Vcr(v) 





2N6124 2N6125 2N6126 


ELECTRICAL CHARACTERISTICS (Tae25°C unless otherwise noted) 


ee 


-Ic=0.1A Ipn0 


Ycp=Vcso Ip-0 
{| VcrVcro Ip=0 


Collector-Base Cutoff Current 
Collector-Enitter Cutoff Current 
VcE=VcEo -Vep-1.5V 
VcE=Vcro -VEB=1.5V 
Tc=#1250C 

-Vgp=5V Ic=0 


~Ig=1.5A -Ip=0.15A 
-Ic=tA = -Ip=la 


~Ic=1.5A -VcER2V 


Collector-Emitter Cutoff Current 


BRB B <<< 


Emitter-Base Cutoff Current 
Collector—Enitter Saturation Voltage - 


ao64<4° 6 


Base-Enitter Voltage 
D.C. Current Gain 

2N 6124, 2N 6125 ~Ic=1.5A -VCE=2V 

ON 6126 -Ic=1.5A -Vope2V 


QN 612k, 2N 6125 ~Ic=4A -VcR=2V 
2N 6126 ~Ic=4A -VcR=2V 
Current Gain-Bandwidth Product -Ic=1A -Vcr=4V 


Small Signal Current Gain pny -VcE=2V 
f=1) 


i: 


Vogr2} 





* Pulse Test : Pulse Width=0.%mS, Duty Cycle=1% 
































mule 






rOReeY il 
saceseel LITT TTI 
801 0.1 10 1 
~Ic a . “Te (a) 
12.77.0870E 























0.2 





2N6129 2N6130 2N6131 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE 2N 6129, 2N 6130 AND 2N 6131 ARE NPN CASE TO-220B 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE 2N 6129, 
2N 6130, 2N 6131 ARE COMPLEMENTARY TO 

ON 6132, 2N 6133, 2N 6134 RESPECTIVELY. 





ABSOLUTE MAXIMUM RATINGS 2N 6129 2N 6130 Qn 61 31 

Collector-Base Voltage Vopo 40V 60V 80v 

Collector-Emitter Voltage Voro 40V 60V 80V 

Emitter-Base Voltage Vago 5V 

Collector Current I, 7A 

Base Current I 3A 

Total Power Dissipation (1,<25°C) Prot 50W 

Junction Temperature T ij 150°C 

Storage Temperature Range Tstg | -55 to +150°C 

THERMAL RESISTANCE 

Junction to Case LPs 2.5°C/w maxe 
SAFE OPERATING AREA (1).C.) 


S. 
0 








2N6129 2N6130 2N6131 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted ) 


se [to ne [aol or 


Ic=0.1A Ip=0 













Collector-Enitter Breakdown Voltage 
2N 6129 
2N 6130 
QN. 6131 















Ip=0 
Tp=0 
Vep=1.5V 


Collector—Base Cutoff Current Vos=Vopo 








Collector—Eni ter Cutoff Current VcEF¥cro 













Ver=VcEO 
To=125°¢C 


Vep=5V Ic=0 
Ic=7A Ip=3A 


Collector—Enitter Cutoff Current 









Enitter-Base Cutoff Current 






Collector-Enitter Saturation Voltage 
2N 6129, 2N 6130 
2N 6131 





Tp=2.5A Vog=hV 


Ic=2.5A VcE=4V 
Ig=7A VcE=4V 
Ic=7A = VCE=4V 


Base-Rnitter Voltage 















D.C. Current Gain 









All types 
2N 6129, 2N 6130 
2N 6131 








Current Gain-Bandwidth Product Ic=1A VcE=4AV 







Small Signal Current Gain 








Ic=0.1A VcE=4V 
£=1KHz 





cote 
ies Hai | 
LUT 




































12.77.8500E 





THE 2N 6132, 2N 6133 AND 2N 6134 ARE PNP 
SILICON EPITAXIAL BASE POWER TRANSISTORS 
DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE 2N 6132, 
2N 6133 AND 2N 6134 ARE COMPLEMENTARY TO 
2N 6129, 2N 6130 AND 2N 6131 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Enitter Voltage 
Emitter-Base Voltage 

Collector Current 

Base Current 

Total Power Dissipation (TC< 25°C) 
Junction Temperature 

Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 


Prot (Ww) 


2N6132 2N6133 2N6134 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 


~ Vopo 

- VcEO 

- VEeBo 

sat Ig 

- Ip 
Ptot 
qj 
Tstg 





CASE TO-220B 
BCE 
2N 6132 2N 6133 2N. 6154 
40V 60V 80V 
40V 60V 80v 
5V 
7A 
3A 
50W 
150°C 
55 to +150°C 
2.5°C/w mMaXe 


SAFE ore HATING AREA ().0.) 








2N6132 2N6133 2N6134 





ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


Collector-Enitter Breakdown Voltage 
2N 6132 
2N 6133 
2N 6134 

Collector—Base Cutoff Current 

Collector-Enitter Cutoff Current 


Collector-Emitter Cutoff Current 


Enitter-Base Cutoff Current 
Collector-Emitter Saturation Voltage! 
2N 6132, 2N 6133 
QN 6134 

Base-Emitter Voltage 

D.C. Current Gain All types 
2N 6132, 2N 6133 
QN 6134 


Current Gain-Bandwidth Product 


Small Signal Current Gain 


* Pulse Test : Pulse Width=0,%mS, Duty Cycle=1% 


HFE vs I¢ 






























































VcB=VcBO Ig=0 
VcE=VcEO Ip=0 


VcE=VcCEO VEp=1.5V 
Tc=1250C 


~ VEB=5V Ic=0 
-Ic=7A -Ip=3A 


—Ip=2.5A -VoR=4V 
—Ic=2.5A —VcE=4V 
-Ic=7A —VcR=4V 
-Ic=7A -VcE=4V 
—-Ig=1A -VoR=4V 


~Ic=0.1A -VcR=4V 
£=1KHz 





Vo 


E(sat) & “BE v8 I¢ 
| | i Ta=250¢ 





















—VOLT 






























































0.7 @ Icn10Ip ro 
‘ — ener ee 1 
0.01 0.1 1 10 


12.77.0850E 





2N6218 through 2N6221 
NPN SILICON GENERAL PURPOSE HIGH VOLTAGE TRANSISTORS 





THE 2N6218 THROUGH 2N6221 ARE NPN SILICON CASE TO-92F —X-67 HEAT SINK 
PLANAR TRANSISTORS INTENDED FOR USE IN TV, a 
NIXIB-NEON TUBE AND OTHER GENERAL HIGH 
VOLTAGE APPLICATIONS. THE DEVICES ARE om | 10] 
SUPPLIED IN CASE T0-92F WITH OPTIONAL X-67 ale 
HEAT SINK. 180m 
dd 
CEB 

ABSOLUTE MAXIMUM RATINGS 2N6216 2N6219 2N6220 2N6221 
Collector-Base Voltage VoBO 300V 250V 200V 150V 
Collector-Enitter Voltage VCEO 300V 250V 200V 150V 
Emitter-Base Voltage VEBO 5v 5v 5v 5v 
Collector Current Io 50mA 
Collector Peak Current . Icom 100mA 
Total Power Dissipation @ Tc £25°C Ptot 1.5W 

With X-67 Heat Sink @ Ta< 2500 800mW 

No Heat Sink @ Ts, <250¢0 625mw ** 
Operating Junction & Storage Temperature Ty Tste -55 to 150°C 
** 0.5W in JEDEC registration. 

Arg vs Ic 






CTT TT 
CET TEM TT 
TT 

CUA TTT TTT 






Tae250C 


BT 
pulse toot Ii Lill Ll 





2N6218 through 2N6221 





ELECTRICAL CHARACTERISTICS (TaA=25°C unless otherwise noted 


a ee ee 


ollector-Base Breakdown Voltage Ic=0.1mA Ig=0 






Collector-Bnitter Breakdown Voltage tetsed) Ip=0 
Pulsed 


Emitter-Base Breakdown Voltage Ip=0.lmA Ic=0 


Collector Cutoff Current 4 

2N6218 pA | Vope250V Ip=0 
2N6219 Vop=200V 
2N6220 p. Vop=150V 
2N6221 VcB=100V 


Collector-Enitter Saturation Voltage| Von(sat) 
2N6218,9 Ic=10mA 
2N6220,1 ; Ic=20mA Ip=2mA 


Base-Emitter Saturation Voltage Vpr(sat) 
2N6218,9 . Ic=l0mA Ip=lmA 
2N6220,1 Ic=20mA Ip=2mA 
Base-Emitter Voltage VBE Ic=20mA VcE=l0V 
D.C. Current Gain HFE Ic=2mA VcE=l0V 
Ic=20mA VcCE=10V 


Current Gain-Bandwidth Product fm Ic=10mA VcE=10V 


Collector-Base Capacitance Vop=l0V Ip=0 
f=1MHz 


Emitter-Base Capacitance Vep=0-5V Ic=0 
f=1MHz 


Small Signal Current Gain Ic=20mA VcoE=l0V 
f=1ki 


Note 1 : equal to the values of YCBO & VCEO ratings. 














fp va Ic 
100 
t— 
80 Set Ht 
CMe CO 
60 
fp 
(Mz) 49 
Z a a 
TTT TE 
oAzaczscc LUTTE TTT HID 
1 10 100 


Tc (ma) 





2.78.7300B 


THE 2N 6288, 2N 6290 AND 2N 6292 ARE NPN 

SILICON EPITAXIAL BASE POWER TRANSISTORS 

DESIGNED FOR SWITCHING, DRIVER AND OUTPUT 
STAGES IN AUDIO AMPLIFIERS. THE 2N 6288, 
2N 6290, 2N 6292 ARE COMPLEMENTARY TO 

2N 6111, 2N 6109, 2N 6107 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 
Collector~Base Voltage 
Collector-Emitter Voltage 
Emitter—Base Voltage 
Collector Current 
Base Current 
Total Pte Pe ia 

Ty <25°C 

@ 1,625" c 

Junction Temperature 
Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 





ne 
0 Bigste— 
a Ol |_| 2N6290 


a 2N6292: 





2N6288 2N6290 2N6292 
NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


J 
Tstg 


CASE T0-220B 


BCE 


2N 6288 2N 6290 
40V 60V 
30V 50V 

5V 
7A 
3A 


4OW 
1.8y 
150°c 

-55 to + 150°C 


3412°C/w 


Beg NORMALIZED “ 





























2Nn 6292 
80V 
70V 


MaxXe 





2N6288 2N6290 2N6292 





ELECTRICAL CHARACTERISTICS (Ta=25°c unless otherwise noted) 


Proeet fan ar ax] wat] A cao 


Ic=0.1A Ip=0 
30 


50 
70 












Collector-Enitter Breakdown Voltage 
2N 6288 












40 
60 









Rpp=l00n 


Vcor=50V RpE=100N 
Tc=1500C 

VcE=70V RpE=100N 
To=150°C 












VcE=37-5V VEp=1.5V 
VcE=56V 9 Vepel.5V 
VCE=75V__ VmB=1.5V 
VEB=1.5V 








VEB=1.5V 






VcE=70V VEB=1.5V 





Ic=3A =: Tp=0.3A 
Ic=2.5A Ip=0.25A 
ip=0.2A 
Ip=3A 

















Base~Emitter Voltage 2N 6288 
2N 6290 
2N 6292 


All types 








D.C. Current Gain 






Ic=7A Vop=4V 


Tc=0.5A VCE=AV 
VcB=10V Ig=0 f#lMHz 
Tc=0.5A VogesV £=50KHz 


12.77.8500E 





Hal aA, a ts lad alk 


{Small Signal Current Gain 


* pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 








2N6473 2N6474 2N6475 2N6476 


COMPLEMENTARY 
SILICON EPITAXIAL BASE AF POWER TRANSISTORS 





THE 2N6473, 2N6474 (NPN) AND 2N6475 2N6476 Case 1072208 
(PNP) ARE COMPLEMENTARY SILICON EPITAXIAL 
BASE POWER TRANSISTORS DESIGN FOR SWITCHING, 
DRIVER AND OUTPUT STAGES IN AUDIO AMPLIFIERS. 
THEY FEATURE HIGH COLLECTOR-EMITTER BREAK- 
DOWN VOLTAGE. 
BCE 
2N6473(NPN)  2N6474(NPN 

ABSOLUTE MAXIMUM RATINGS for pnp dences wttage and current vals are negate, 2N6475(PNP)  2N6476(PNP 
Collector-Base Voltage VCBO 110V 130V 
Collector-Emitter Voltage (RBE <100n) VCER 110V 130V 
Collector-Emitter Voltage (IB=0) YCRO 100V 120V 
Emitter-Base Voltage VEBO 5V 5V 
Collector Current Ic 4a 4A 
Total Power Dissipation (TC< 250C) . Prot 40W 40W 

(Tag 250°C) 1.8W 1.8W 
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C 
THERMAL RESISTANCE 
Junction to Case Ojc 3.130C/W max. 
Junction to Ambient O50 70°C/W max. 


SHEE pi a AREA (DC) 
TT 





0 50 100 150 200 
Ta (°c) 





2N6473 2N6474 2N6475 2N6476 





ELECTRICAL SHARACTERISTICS (Ta=25°C unless otherwise noted 


2N6473(NPN) | 2N6474(NPN 
lind go rae el TEST CONDITIONS 


Collector-Bnitter Breakdown Ic=0.1A RpE=100N 
Voltage 








Collector-Emitter Breakdown Ic=0.1A Ip=0 
Voltage 


Collector Cutoff Current VcoE=100V 
Vog=120V 


Collector Cutoff Current VcE=100V 
(Tc=1000¢) Vcg=120V 


Collector Cutoff Current VcE=100V 
Vcr=120V 


Collector Cutoff Current VcE=100V 
(Te=1000¢c) Vop=120V 


Collector Cutoff Current VeE=50V Ipe0 
VcE=60V Ip=0 
Emitter Cutoff current VEB=5V Ic=0 


Collector-Emitter Saturation To=1.5A Ip=0.15A 
Voltage Ic=4A IB=2A 


Base-Emitter Voltage Ic=1.5A Vcor=4V 
Ic=4Aa VcE=2.5V 


D.C. Current Gain Ic=1.5A VcE=4V 
Ic=4a VoE=2.5V 


Current Gain-Bandwidth Product Ic=0.5A VCE=4V 
2N6473,4 only 
2N6475,6 only 


Collector-Base Capacitance Vop=l0V Ip=0 f=1MH: 


Small Signal Current Gain Ic=0.5A VcR=4V 
£=50KHz 


* Pulse Test : Pulse Width=0.3ms, Duty Cycle=1% 



















HRE (NORMALIZED) vs Ic 6 Vege & VcE(sat) vs Ic 
OFT TIM [| pats Test *° TT TMM TTT Patse test 
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Bro LUI LUT npo350, 3 % 
g Leer TTT ITN VOLT mi il At 
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2SA473 2S8C1173 
PNP NPN SILICON PLANAR EPITAXIAL POWER TRANSISTORS 





THE 2SA 473 (PNP) AND 2SC 1173 (NPN) ARE CASE TO-220B 
SILICON PLANAR EPITAXIAL COMPLEMENTARY 
PAIR SPECIALLY DESIGNED FOR 5-WATT AUDIO 
AMPLIFIER OUTPUT APPLICATIONS. THEY ARE 
ALSO SUITABLE FOR SWITCHING UP TO 3A 
COLLECTOR CURRENT. 





ABSOLUTE MAXIMUM RATINGS (Por perp dovices, voltage and current valucs are negative 


Collector-Base Voltage Voso 30V 
Collector-Emitter Voltage Voro 30V 
Emitter-Base Voltage Vigo 5V 
Collector Current I, 3A 
Collector Peak Current (t < 10mS) Tow 6A 
Total Power Dissipation (I,< 25°C) Poot 10W 
Junction Temperature T 150°C 
Storage Temperature Range Tstg 55 to + 150°c 


ELECTRICAL CHARACTERISTICS (Ty =25°C unless otherwise noted) 


se ia ae aa fen 


















Collector-Base Breakdown Voltage: 


Collector-Enitter Breakdown 
Voltage 


Collector Cutoff Current 
Emitter Cutoff Current 


Collector-Emitter Saturation 
Voltage 


Base-Emitter Voltage 
D.C, Current Gain (Note) 











Current Gain-Bandwidth Product 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hpg is classified as follows. Group R : 40-80 Group 0 : 70-140 
Group Y : 120-240 Group G : 200-400 


2SA473 2SC1173 





TYPICAL CHARACTERISTICS 


(Tam25°C unless otherwise noted) 





v, I 
160 BFE vs Ic ee Yor(sat) & “be v8 7c 
ToR-2¥] . 
1401 sco. 2 Pulse Test Lehla———_es 2801173 
120 rite 1.2 
ERE 100 | 1.0 
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2SA489 2SB604 2SB596 
PNP SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE 28A489, 2SB604, 2SB596 ARE PNP CASE TO-220B 
SILICON EPITAXIAL BASE POWER TRANSISTRS 

DESIGNED FOR 20 TO 25W AUDIO AMPLIFIER 

OUTPUTS AND SWITCHING APPLICATIONS UP 10 

4A COLLECTOR CURRENT. THE 2SA489, 2SB604 

AND 2SB596 ARE COMPLEMENTARY TO 2SC789, 

2SD570 AND 2SD526 RESPECTIVELY. 





BCE 
ABSOLUTE MAXIMUM RATINGS 2SA489 2SB604 2SB596 
Collector-Base Voltage -VoBO 70V 70V 80V 
Collector-Emitter Voltage -VCEO 60V 70V 80V 
Emitter-Base Voltage —VER0 5V 
Collector Current ~Ig 4a 
Collector Peak Current (t <10mS) Icy 8A 
Total Power Dissipation (Tc < 25°C) Prot 30W 
Junction Temperature ts 1500¢ 
Storage Temperature Range Tstg =-55 to +150°C 
THERMAL RESISTANCE 
Junction to Case : Oj 4.17°C/w max. 


SAFE OPERATING AREA (1).C.) 
0 


288596 ati 
a 10 30 100 





2SA489 2SB604 2SB596 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted 


oe oo 


Collector-Base Breakdown Voltage ~Ic=0.1lmA Ip=0 
284489 
2SB604 
288596 


Collector-Emitter Breakdown Voltage-LVcRo * ~Ic=100mA Ip=0 
2SA489 
2SB604 
288596 


Collector Cutoff Current 
284489 —Vop=50V Igz0 
288604 } -Vcp=50V  Ip=0 
2SB596 ~Vop=80V  Ip=0 


Emitter Cutoff Current -VgB=5V —- Ig=0 


Collector-Emitter Saturation A . Ig=3A ~Tp=0.3A 
Voltage 


Base-Emitter Voltage 
2SA489 é . —Io=2.5A -Vor=5V 
2SB604 ‘ . ~Ic=3A Vop=5V 
2SB596 yi . “Ic=3A ~VoE=5V 


D.C. Current Gain (note) ~Ic=0.5A -Vog=5V 
—Ic=3A 0 -VCR=5V 


Current Gain-Bandwidth Product ~Ig=0.5A -Vog=5V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
note : Hpg zis classified as follows, Group R: 40-80 Group 0 : 70-140 
Group Y : 120-240 
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2SA490 2SC790 
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE 2SA490 (PNP) AND 25C790 (NPN) ARE CARE TO2EEOP 
SILICON EPITAXIAL BASE COMPLEMENTARY 
PAIR SPECIALLY DESIGNED FOR 10-WaTT 
AUDIO AMPLIFIER OUTPUT APPLICATIONS. 
THEY ARE ALSO SUITABLE FOR SWITCHING 
UP TO 3A COLLECTOR CURRENT. 

BCE 
ABSOLUTE MAXIMUM RATINGS — "Pt? sees voltae ond curva votes ore onpative. 
Collector-Bade Voltage VoBo 50V 
Collector-Emitter Voltage Voro » 40V 
Emitter-Base Voltage VEBO 5V 
Collector Current Ie 3A 
Collector Peak Current (+t ¢10ms) Icom 6A 
Total Power Dissipation (TC<25°C) - Prot 25W 
Junction Temperature 7 150°C 
Storage Temperature Range Tste -55 to +150°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless other ae noted 


[_—__Paawpran __—__[svvou._[van_ryp_wax funn TEST CONDITIONS 


Ic=0.1lmA Ip=0 
Ic=50mA Ip=0 
Collector Cutoff Current Vop=30V  Ip=0 
Emitter Cutoff Current VeB=5V Igs0 
Collector-Enitter Saturation 1 Ig=2A Ipn0.2A 





Voltage 
Base-Emitter Voltage ' Ige2A VoE=2V 
D.C. Current Gain (note) Ic=0.5A Voe=2V 
Ic=2A Voe=2V 
Current Gain-Bandwidth Product Ic=0.5A Vog=2V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hyg 1 is classified as follows : Group R : 40-80 Group 0 : 70-140 
Group Y : 120-240 


2SA490 2SC790 





TYPICAL CHARACTERISTICS 


(Tae25°C unless otherwise noted) 
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THE 284539 (PNP) ARE 2SC615 (NPN) ARE SILICON 
PLANAR EPITAXIAL TRANSISTORS FOR USE IN AF 
AMPLIFIERS AND DRIVERS, AS WELL AS FOR UNIVERSAL 
SWITCHING APPLICATIONS. 


ABSOLUTE MAXIMUM RATINGS For p--p.devices, voitege and current values re negative. 


2SA539 2SC815 
COMPLEMENTARY SILICON GENERAL PURPOSE AF AMPLIFIERS 





CASE T0-92B 


ECB 


60v 

45v 

5V 
200mA 
500mA 
250mW 


derate 2.5mw/°C above 25°C 


Collector-Base Voltage VcBO 
Collector-Emitter Voltage VcErO 
Emitter-Base Voltage VEBO 
Collector Current Ic 
Collector Peak Current Icm 
Total Power Dissipation (Ta<25°C) Ptot 
Operating Junction & Storage Temperature Tj» Tste 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


-55 to 125°C 


PARAMETER | SYMBOL | ran TYP MAX |UNIT| TEST CONDITIONS 


Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 0.1 
Emitter Cutoff Current 0.21 
Collector-Emitter Saturation Voltage 0.18 0.5 
Base-Emitter Saturation Voltage , 0.88 ‘1.2 
Base-Emitter Voltage 06 0.68 0.9 
D.C. Current Gain (Note 1) 120 232 
: 100 
Current Gain-Bandwidth Product 160 


Collector-Base Capacitance 
28C815 4.5 
284539 505 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note 1 : H¥g 1 is classified as follows. 





Ic=10mA Ip=0 
VcB=45V. Ip=0 
Vep=3V IC=0 
Ic=150mA Ip=15mA 
Ic=150mA Ip=15mA| 
Ic=10mA Vcg=10V 
Ic=50mA Vop=1V 
IC=150mA VoE=2V 
Ic=l0mA Vcp=10 


Vcop=l0V Ip=0 
f=1MHz 


Group M : 50-94 Group LI : 80-150 Group K 3: 125-232 


2SA539 2SC815 





Ta=250C unless otherwise noted 





TYPICAL CHARACTERISTICS 





0 50 100 150 200 
Ta (°C) 





Pzalllll 
21018. 
eee 


HFE vs Ic 
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2SA564 2SA564A 2SC828 2SC828A 
COMPLEMENTARY SILICON AF SMALL SIGNAL TRANSISTORS 





THE 2SA564, 2SA564A (PNP) AND 2SC828, 2SC828A CASE TO-92B 
(NPN) ARE COMPLEMENTARY SILICON PLANAR EPITAXIAL ; 
TRANSISTORS FOR USE IN AF SMALL SIGNAL AMPLIFIER : 

STAGES AND DIRECT COUPLED CIRCUITS. 


ECB 


(PNP) (PNP) (NPN) (NPN) 


ABSOLUTE MAXIMUM RATINGS Fac ere orem ean are cores can oe: 284564 2SA5644 25C828 2SC828A 
Collector-Base Voltage Vopo = -25V 45V 30V 45v 
Collector-Enitter Voltage VCEO 25v 45V 25V 45V 
Emitter-Base Voltage VEBO 5V 5V 5V 5V 
Collector Current Ic 50mA 

Collector Peak Current Icm 100mA 

Total Power Dissipation (Ta <25°C) Ptot 250mW 


derate 2.5mw/oC above 25°C 


Operating Junction & Storage Temperature Tj, Tstg -55 to 125°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


ca MIN TYP MAX [UNIT] TEST CONDITIONS 


Ic=0.0lmA Ip=0 

Ige0.0lmA Ic=0 
Vor=VczEO 0 Ip=0 
Vcp=l0V - Ig=0 
Ic=50mA Ip=5mA 
Ic=l0mA VCE=5V 
Ic=2mA VCE=5V 
Ic=2mA VcE=10V 


Vop=lOV Ip=0 
f=1MHz 

























Collector-Base Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector-Emitter Saturation Voltage 









Base-Emitter Voltage 
D.C. Current Gain (Note 2) 
Current Gain-Bandwidth Product 


Collector-Base Capacitance 
28A564, 2SA564A 
2SC828, 2SC828A 


























Ig20.2mA Vcg=5V 


Noise Figure 
RG=2KN f=lkHz 


Note 1: equal to the value of VCBO rating. 


Note 2: HFE is classified as follows. 
Group 0 : 65-130 Group P : 90-180 Group Q : 130-260 . 
Group R : 180-360 Group S's 260-520 , Group T : 360-700 


2SA564 2SA564A 2SC828 2SC828A 





TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


0.C. CURRENT GAIN CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT vs COLLECTOR CURRENT 
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COLLECTOR CUTOFF CURRENT h-PARAMETERS (NORMALIZED) 
vs AMBIENT TEMPERATURE vs COLLECTOR CURRENT * 












































0 40 80 120 160 
Ta (°c) Ig (ma) 


“Typical values at 
Iq=2mA Vc_e=5V 


VBE AND VCE(sat) 
vs COLLECTOR CURRENT 
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2SA666 2SC644 


COMPLEMENTARY 
SILICON AF LOW NOISE SMALL SIGNAL TRANSISTORS 





THE 2SA666 (PNP) AND 280644 (NPN) ARE CASE T0-92B 
COMPLEMENTARY SILICON PLANAR EPITAXIAL 
TRANSISTORS FOR AF LOW NOISE PREAMPLIFIER 


APPLICATIONS. 
ECB 

ABSOLUTE MAXIMUM RATINGS For erp devices, voltage and current values are negative. 2SA666(PNP) 2806 
Collector-Base Voltage VoBo 250 30V 
Collector~Emitter Voltage VcEO 25v 25v 
Emitter-Base Voltage VEBO 5v 5V 
Collector Current Io “ 50mA 
Collector Peak Current Iom 100mA 
Total Power Dissipation (TA <25°C) Ptot 250mW 

derate 2.5mW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tstg 55 to 125°C 


ELECTRICAL CHARACTERISTICS (TA=25°9C unless otherwise ae 
POET [smmot [umn ore nar [ita] 1s conoreTos 
Collector-Base Breakdown Voltage BVCBO Ic=0.01lmA Ipe0 


25A666 
2sc644 


Emitter-Base Breakdown Voltage 






























Tp=0.01mA 
Ic=0 


VcE=25V Ip=0 


BVEBO 





Collector Cutoff Current Icko 10 



































Collector Cutoff Current IcBo 1 VeB=10V Ip=0 

Collector-Emitter Saturation Voltage | VcE(sat) 0.15 0.4 Ic=50mA Ip=5mA 
Base-Emitter Voltage VBE 0.68 0.8 Ic=l0mA VoE=5V 
D.C. Current Gain (Note 1)] Hyg 130 300 700 Ic=2mA VCE=5V 


NF Ic=0.2mA Vor=5V 
(Rg=50KQ f=1l00Hz 
(Rg=2KN f=100Hz 


(Rg=2Ka 


Noise Figure 
2SA666 only 
280644 only 


16 
5 
280644 only 3 





Note 1: Hpg is classified as follows. 
GROUP Q + 130-260 GROUP R.: 180-360 GROUP S : 260-520 GROUP T : 360-700 


2SA666 2SC644 





TYPICAL CHARACTERISTICS (Ta=25°C UNLESS OTHERWISE SPECIFIED) 


0.C. CURRENT GAIN 
vs COLLECTOR CURRENT 
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COLLECTOR CUTOFF CURRENT 
vs AMBIENT TEMPERATURE 
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COLLECTOR—BASE CAPACITANCE 
vs COLLECTOR-BASE VOLTAGE 
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CURRENT GAIN — BANDWIDTH PRODUCT 
vs COLLECTOR CURRENT 
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VBE AND VCE(sat) 
vs COLLECTOR CURRENT 
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2SA671 2SC1061 
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE 2SA671 (PNP) AND 2SC1061 (NPN) ARE e 
SILICON EPITAXIAL BASE COMPLEMENTARY case eae 
PAIR SPECIALLY DESIGNED FOR 15-WaTT AUDIO 


AMPLIFIER OUTPUT APPLICATIONS. THEY ARE 
ALSO SUITABLE FOR SWITCHING UP TO 3A 


COLLECTOR CURRENT. 





BCE 

ABSOLUTE MAXIMUM RATINGS For pap devices, vottage and current values are negative 

Collector-Base Voltage VcBO 50V 
Collector-Imitter Voltage VCEO 50V 
Emitter-Base Voltage . VEBO 4v 
Collector Current Ic 3A 
Collector Peak Current (+t <10mS) IM 6A 
Total Power Dissipation (Te <250C) Ptot 25W 
Junction Temperature Tj 150°c 
Storage Temperature Range Tete -55 to +150°C 


ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise 
Bipot [MIN PvP Max [OR] TEST CONDITIONS 


Ic=0.1mA Ipe0 
Ig=50mA Ip=0 
Collector Cutoff Current Vcop=50V Ig=0 
Emitter Cutoff Current VEB=4V Ic¢«0 
Collector-Emitter Saturation Ic=#2A Ip=0.2A 





Voltage 
Base-Emitter Voltage Ic=lA Vcr=4V 


D.C. Current Gain Ic=lA Vcp=4V 
Ic=0.1A Vog=4V 


Ic=0.5A Vops4V 


* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hpg 1 is classified as follows. Group A: 35-70 Group B : 60-120 
Group C : 100-200 Group D : 160-320 


2SA671 2SC1061 





TYPICAL CHARACTERISTIC: 


(Ta=25°c unless otherwise noted) 


SAFE OPERATING AREA amu C ) 
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2SA719, 720 730, 731 2SC1317, 1318, 1346, 1347 
COMPLEMENTARY SILICON AF MEDIUM POWER TRANSISTORS 





THE ABOVE TYPES ARE COMPLEMENTARY SILICON CASE 20-022 er pe 


PLANAR EPITAXIAL TRANSISTORS FOR AF MEDIUM | 
POWER AMPLIFIER & SWITCHING APPLICATIONS. NS 
THE 2SA719, 2SC1317 ARE SPECIALLY RECOM- one 
MENDED FOR 1W OTL OUTPUT STAGE. fs ' 

" 15mm 

ECB a 
2SA719,720 2SA730,731 
2801317,1318 2SC1346 ,1347 
aA 2SA719. 2SA720 2SA730 2SA731 

ABSOLUTE MAXIMUM RATINGS NPN) 2801317 2SC1318 29C1346 2801347 
Collector-Base Voltage VcBO 30V 60V 30V 60V 
Collector-Emitter Voltage VCEO 25V 50V 25V 50V 
Enitter-Base Voltage VEBO BV 8V 5V 5v 
Collector Current Ic 0.5A 0.54 0.5A 0.54 
Collector Peak Current IcM a uw 1a ua 
Total Power Dissipation (Ta< 25°C) Pot 0.4W 0.4W 0.6W 0.6W 
Operating Junction & Storage Temperature Tj, Tstg -55 to 125°C 
ELECTRICAL CHARACTERISTICS “hea6ee For pa-p devicen, voltage and current values are negetrve. 


asc TY. 
[san eras nea va 


Collector-Base Breakdown Ic=0.01mA Ip=0 
Voltage 


Ic=10mA IB-0 
Voltage 


Eaitter-Base Breakdown Ip=0.01eA Ic=0 
Voltage 
Collector Cutoff Current 0.1 VcB=20V Ip=-0 


Collector-Emitter Saturation| VCE(sat)* 0.25 0.6 Tc=500mA 
Voltage 


Base-Emitter Saturation ree | 0.93 1.5 Tc=500mA 
Voltage 
D.C. Current Gain (Note 2)| ure 1 * | 60 180 340 Ic=150mA 
Hp 2 * | 40 Ic=500mA 
Current Gain-Bandwidth fT 160 =50mA VcCE=10V 
Product 
Output Capacitance Cob Vcp=10V IBn=0 
f=1MHz 





Note 1 : equal to the values of absolute maximum ratings. 

Note 2 : HFE 1 is classified as follows : Group P : 60-120 Group Q : 85-170 
Group R : 120-240 Group S : 170-340 

* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


2SA719, 720 730, 731 2SC1317, 1318, 1346, 1347 





TYPICAL CHARACTERISTICS 


(Ta=25°C unless otherwise noted) 


VBE & VcE(sat) vs Ic 








a | [| 1. 2SA719, 720 


calc 28C1317,1318 


: | | [ | 2. 28a730,731 
mee 
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2SA816 2SC1626 
PNP NPN SILICON PLANAR EPITAXIAL POWER TRANSISTORS 





CASE TO-220B 
THE 25816 (PNP) AND 2SC1626 (NPN) ARE 


SILICON PLANAR EPITAXIAL COMPLEMENTARY 
PAIR SPECIALLY DESIGNED FOR THE DRIVER 
STAGES OF 30-50W HI-FI AMPLIFIERS. THEY 
ARE ALSO SUITABLE FOR MEDIUM SPEED 
SWITCHING UP TO 2A PEAK CURRENT. 





ABSOLUTE MAXIMUM RATINGS — *eeresevers vonoe ond curentveteesorenequene 





Collector-Base Voltage Voso 80V 
Collector-Enitter Voltage VCEO 80v 
Emitter-Base Voltage VEBO 5V 
Collector Current Ic 750mA 
Collector Peak Current (t ¢10mS) Icom 2A 
Total Power Dissipation @ Tc’< 25°C Ptot 10W 

@ Tax 25°C 1.5W 
Junction Temperature Tj 150°C 
Storage Temperature Range Tstg -55 to +150°C 


ELECTRICAL CHARACTERISTICS Tn! ne umes unless otherwise noted 






TEST CONDITIONS 
Ic=0.1mA IB=0 


Ic=l0mA Ip=0 
Collector Cutoff Current . } Vcp=30V.  Ips0 
Emitter Cutoff Current Vep5V Ic=0 


Collector-Emitter Saturation . Ic¢=500mA Ip=50mA 
Voltage 


Base-Emitter Voltage Ic=500mA VCE=2V 
D.C. Current Gair (Note) ¥ Ic=150mA VcoR=2V 

Ig=500mA VcE=2V 
Current Gain-Bandwidth Product Iq=150mA VoR=2¥ 


Collector-Base Capacitance 2SA816 |Cob Lal Ip20 
2801626 

wPulse Test: Pulse Width=0.3mS, Duty Cycle=1% 

note : APE, is classified as follows, Group 0 + 70-140, Group Y + 120-240 


2SA816 2SC1626 


i 


TYPICAL CHARACTERISTICS 


(Tae25°C unless otherwise noted) 


. SAFE OPERATING AREA (1).C.) 





Pulse Test 


MT 


VOLT 
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2SA817 2SC1627 
COMPLEMENTARY SILICON AF LARGE SIGNAL TRANSISTORS 


C. TO-! 
THE 2SA817 (PNP) AND 2SC1627 (NPN) ARE ASE T0-p28 
SILICON PLANAR EPITAXIAL TRANSISTORS 
DESIGNED FOR AF LARGE SIGNAL AMPLIFIERS. 
THEY ARE SPECIALLY SUITED FOR THE DRIVER ] 
STAGES OF 30W AMPLIFIERS. f 
ECB 
KBBOUUTE MAXIMUM RATINGS For ero devices, voltage and current values are negative. 
Collector-Base Voltage VcBO 80v 
Collector-Emitter Voltage VCEO 80V 
Enitter-Base Voltage VEBO BV 
Collector Current Ic 300mA 
Collector Peak Current Icm ua 
Total Power Dissipation (TC < 25°C) Ptot 1.3W 
(Ta< 25°C) 0.6W 
Operating Junction & Storage Temperature Tj, Tstg -55 to 150°C 


ELECTRICAL CHARACTERISTICS Crease) _ 


Collector-Emitter Breakdown Voltage LVCEO * Ic=5mA = [g=0 


Collector Cutoff Current IcBo . Vep=50V In=0 


Eaitter Cutoff Current ° VeB=5V  Ic=0 


Collector-Emitter Saturation Voltage Ic=200mA IB<20mA 
Base-Emitter Voltage . ° Ic=5mA VCE=2V 


D.C. Current Gain Ic=50mA VCE=2V 
IC=200mA VCE=2V 


Current Gain-Bandwidth Product Ic=10mA VcE=10V 


Output Capacitance 
2SA817 VcB=10V In=0 
f=1MHz 


2901627 VcB=10V Ip-0 
f=1MHz 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 


Note : Hrg 4 is classified as follows. 
GROUP 0 : 70-140 GROUP Y : 120-240 


2SA817 2SC1627 





TYPICAL CHARACTERISTICS 


(Tae25°C unless otherwise noted) 


SE lana AREA 
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2SB512 2SB512A 2SD365 2SD365A 
PNP NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 





THE 2SB512, 2SB512A (PNP) AND 2SD365, CASE TO-220B 
28D365A (NPN) ARE SILICON PLANAR 
EPITAXIAL BASE POWER TRANSISTORS OF 
COMPLEMENTARY CHARACTERISTICS. THEY 
ARE INTENDED FOR 10 TO 20W AUDIO 
BCE 


AMPLIFIER OUTPUTS AND SWITCHING 
APPLICATIONS UP TO 3A COLLECTOR CURRENT. 


2SB512 a 2SB512A (PNP 
ABSOLUTE MAXIMUM RATINGS —= torenscmon, voitege one cuvent veives are negetivn 28D365 (NPN) 2SD365a (NPN 
Collector-Base Voltage Voxo 60V 80V 
Collector-Enitter Voltage VCEO 60V 80v 
Emitter-Base Voltage VEBO Sv 
Collector Current Ic 3A 
Collector Peak Current (t <10mS) _ IM 6A 
Total Power Dissipation (Tc < 25°C) Ptot 25W 
Junction Temperature Tj 150°C 
Storage Temperature Range Tete -55 to +150°C 


© 






Ta=25°C unless otherwise noted 
SYMBOL | MIN TYP MAX 


ELECTRICAL CHARACTERISTICS 
PARAMETER 
Collector-Base Breakdown Voltage 
2SB512, 2SD365 
2SB512A, 2SD365A 


Collector-Emitter Breakdown Voltage 
2SB512, 2SD365 
2SB512A, 2SD365A 


Collector Cutoff Current 
Emitter Cutoff Current 
Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 

D.C. Current Gain (note) 













TEST CONDITIONS 
I¢=0.1lmA Ip=0 














Ic=100mA Ip=0 







Vope20V Ip=0 
Vep=5V Ic=0 
Ic=2A Ip=0.4A 
Ic=lA VoE=3V 


IcelA Vcr=3V 
Ic=0.1A VCE=3V 


MHz |Ic=0.2A VcE=1l0V 



























Current Gain-Bandwidth Product 





* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 
note : Hrf 1 is classified as follows, Group Q : 30-60 Group P : 50-100 Group 0 : 80-160 


2SB512 2SB512A 2SD365 2SD365A 
ee ee ee a Pe ei See aE 


TYPICAL CHARACTERISTICS 





(Tae25°C unless otherwise noted) 


SAFE OPERATING AREA (1).C.) 
10 
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2SC789 2SD570 2SD526 


NPN SILICON EPITAXIAL BASE POWER TRANSISTORS 


THE 2SC789, 2SD570, 2SD526 ARE NPN 
SILICON EPITAXIAL BASE POWER 
TRANSISTORS DESIGNED FOR 20 TO 25W 
AUDIO AMPLIFIER OUTPUTS AND SWITCHING 
APPLICATIONS UP TO 4A COLLECTOR 
CURRENT. THE 2SC789, 2SD570 AND 
28D526 ARE COMPLEMENTARY TO 2SA489, 
2SB604. AND 2SB596 RESPECTIVELY. 


ABSOLUTE MAXIMUM RATINGS 





Collector-Base Voltage VoBo 
Collector-Bmitter Voltage VcEo 
Emitter-Base Voltage VEBO 
Collector Current Ic¢ 

Collector Peak Current (t<10mS) Icm 
Total Power Dissipation (Te< 25°C) Ptot 
Junction Temperature T3 

Storage Temperature Range Tete 


THERMAL RESISTANCE 
Junction to Case O5c 





CASE TO-220B 


BCE 


280789 2SD570 2SD526 
70V 70OV 80V 
60V 70V 80V 
sv 
4a 
6A 
30W 
150° 
-55 to +150°C 


4.179C/w max. 


SAFE OPERATING AREA (1).C.) 
) 






a CT] 
Mit 
ara 
3e05 0- 
25D526: al 











2SC789 2SD570 2SD526 





ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted) 


fare wr] oa | rer camino 


Ig=0.1mA Ige0 

















Collector-Base Breakdown Voltage 
2SC789 

28D570 

28D526 











Collector-Emitter Breakdown Vo 
280789 
2SD570 

28D526 





tage] L¥cEo * 














Collector Cutoff Current 






2SC789 
2SD570 
28D526 


Vop=50V ged 
VoB=50V.  Ip=0 
Vcp=80V Ip=0 






Emitter Cutoff Current Vep=5V Ic=0 












Collector-Enitter Saturation 
Voltage 


Ig=3A Ip=0.3A 





Base-Emitter Voltage 













280789 
2SD570 
28D526 


Ic=2.5A Vop=5V 
Ic=3A Vor=5V 
Ic=3A = Vog=5V 









D.C. Current Gain (note) Ic=0.5A Vceg=5V 


Tc=3A Vop=5V 











Current Gain-Bandwidth Product 
* Pulse Test : Pulse Width=0.3mS, Duty Cycle=1% 

note : Hwg 1 is classified as follows . Group Rs: 40-80 Group 0 : 70-140 
Group Y s 120-240 





Tc=0.54 Vop=5V 
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2SC829 
NPN SILICON RF SMALL SIGNAL TRANSISTOR 








THE 2SC829 IS AN NPN SILICON PLANAR BASE TO-028 
EPITAXIAL TRANSISTOR FOR BF SMALL 
SIGNAL APPLICATIONS SUCH AS EF, OSC, 
MIXER AND IF STAGES IN FM/AM RADIO 
SETS. 
EC 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage VcBO 30V 
Collector-Emitter Voltage VCEO 20V 
Enitter-Base Voltage VEBO BV 
Collector Current Ic 30mA 
Total Power Dissipation (Ta<25°C) Ptot 250nW 

derate 2.5mW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tstg -55 to 125°C 


ELECTRICAL CHARACTERISTICS (Ta=25°C ) 





[sto rw [oor [oar coi 


Collector-Base Breakdown Voltage ae Ic=0.0lmA Ip-0 


Collector-Emitter Breakdown Voltage | LVCEO Ic=2mA (Pulsed) 
Ip=0 


Enitter-Base Breakdown Voltage BVEBO Ig=0.01mA Ic=0 
Collector-Emitter Saturation Voltage | VCE(sat) ° v Ic=10mA Ip=]mA 
Base-Enitter Voltage VBE ° Ic=lmA VCE=10V 
D.C. Current Gain Erp * Ic=lwA VcE=10V 


Current Gain-Bandwidth Product fy Ic=lwA VCE=10V 


Feedback Capacitance (Commen Emitter . Ic=lmA VCE=10V 
f=10. MHz 


Feedback Impedance (Common Base) -I=lmA VcB=10V 


* HFE is classified as follows. 


GROUP A : 40-100 GROUP B : 70-160 GROUP C : 110-250 


2SC829 





TYPICAL CHARACTERISTICS AT Ta=25°C 


HFE (NORMALIZED) vs IC 






4 Cob & Cre vs VCB 











> 1.6 
a 
aoe 
4 
2 0.8 
Ee 
= 0.4 
ill 
0 
0.1 1 10 30 
Ic (ma) VvcB (Vv) 


TYPICAL y-PARAMETERS AT TA=25°C 





(Common Emitter f = 10.7 MHz VcE = 5V) 
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2SC838 2SC839 
NPN SILICON RF SMALL SIGNAL TRANSISTORS 








THE 2SC838, 280839 ARE NEN SILICON PLANAR CASE TO-92B 
EPITAXIAL TRANSISTORS FOR RF SMALL SIGNAL 
APPLICATIONS. THEY ARE SPECIALLY SUITED 
FOR RF AMPLIFIER, OSCILLATOR, MIXER, AND 
T* AMPLIFIER IN FM/AM RADIO SETS. 
ECB 

ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage VoBO 50V 
Collector-Emitter Voltage VcEO 25v 
Emitter-Base Voltage VEBO 5v 
Collector Current Io 50mA 
Total Power Dissipation (Ta $25°C) Ptot 250mW 

derate 2.5mW/°C above 25°C 
Operating Junction & Storage Temperature Tj, Tate -55 to 125° 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise eetes 


PARAMETER ea MIN max Junrr] vest conDITIONs 


Collector Cutoff Current Vop=15V 





Emitter Cutoff Current a VEB=3V aa 

Collector-Bnitter Saturation Voltage Vcr(sat) . . Ig=10mA Ip=lmA 
Base-Emitter Voltage VBE 4 Ic=lmA VcER=6V 
D.C. Current Gain (Note 1) | Brg Ic=0.5mA VCE=3V 
Current Gain-Bandwidth Product fp Ic=lmA VcE=6V 


Collector-Base Capacitance . . Vop=6V Ip=0 
felMHz 


(Feedback Capacitance ‘ . Vop=6V Ig=0 
f=lMHz 


[Feedback Time Constant Ic=l0mA VcoE=6V 
280839 only 


Note 1: Hpp is classified as follow. 
Group J : 30-80 Group H : 60-120 Group F : 90-180 


2SC838 2SC839 





TYPICAL CHARACTERISTICS AT TA=259C 





Cob & Cre vs Voz Hre (NORMALIZED) vs Ic 


VoE=5¥ 


T 
re se Tet 


LUE TT 
LL 
LN TTT 
oe eI TTI NUTT 
PC TTT NT 






v 


HFE (NORMALIZED) 


oL LUUMT TUM TTT 


0.1 1 10 100 
Ic (ma) 





Baill 
pe ves(sat) {III | PUTT 


@ Ig#10IB ell 


10) —— 
0.1 1 10 100 
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THE 280922, 2SC1047 ARE NPN SILICON 
PLANAR EPITAXIAL TRANSISTORS FOR USE 
IN RF AND CONVERTER STAGES IN FM/AM 


RADIO SETS. 


ABSOLUTE MAXIMUM RATINGS 


Collector-Base Voltage 


Collector-Emitter Voltage 


Emitter-Base Voltage 


Collector Current 


Total Power Dissipation (TA< 250C) 
Operating Junction & Storage Temperature 





Collector Cutoff Current 


Emitter Cutoff Current 


D.C. Current Gain 


Current Gain-Bandwidth Product 


Feedback Capacitance 


Collector-Base Time Constant 


Power Gain 


Noise Figure 





ELECTRICAL CHARACTERISTICS 


2SC922 2SC1047 
NPN. SILICON RF SMALL SIGNAL TRANSISTORS 





CASE TO-92B 
ECB 
280922 2801047 
VcBO 30V 30V 
YorO 20v—ts«étOV 
VEBO 5v 3V 
Ic 20mA 15mA 
Ptot 250mW 150mW 
Tj, Tste -55 to 1250C 


VcB=20V Ip=0 
VcB=30V Ig=0 


280922 | 2501047 ; 
SYMBOL | wry max] MIN MAX UNIT; ‘TEST CONDITIONS 
IcBo 01 pa 


VEB=3V  I¢=0 
Ic=lmA VcE=6V 
Ic=lmA VoRr=6V 


VcB=10V Ig=0 
f=1MHz 


Vor=6V Ic=lmA 
f=10.7MHz 


Ic=lmA VcE=6V 
f=31.8MHz 


Ic=lmA VcB=6V 
f£=100MHz 


Ic=lmA VcE=6V 
Rg=50n f=100MHz 


Note : The Hpp of 2SC922 is classified as follows — GROUP M : 40-80 GROUP L : 60-120 
GROUP K : 90-180 
The Hyg of 2SC1047 is classified 28 follows—-GROUP B : 40-110 GROUP C : 65-160 





2SC922 2SC1047 





TYPICAL CHARACTERISTICS AT TA=250C 


EFE (NORMALIZED) vs Ic 
' Pan se Tes 








HPS (NORMALIZED) 


800 


600 
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2SC1048 
NPN SILICON HIGH VOLTAGE VIDEO AMPLIFIER 





THE 2SC1048 IS AN NPN SILICON PLANAR TRANSISTOR CASE 70-39 
DESIGNED FOR VIDEO AMPLIFIERS IN TELEVISION 

RECEIVERS AS WELL AS FOR HIGH VOLTAGE SWITCHING (‘2 
UP TO 100mA CURRENT. 


CEB 

ABSOLUTE MAXIMUM RATINGS 

Collector-Base Voltage VceBo 200V 

Collector-Bnitter Voltage ; VoEO 200V 

Emitter-Base Voltage VEBO 6v 

Collector Current Ic , 50mA 

Collector Peak Current Icom 100mA 

Total Power Dissipation (To $250C) Ptot 4w 
(Ta< 250C) 600mW 

Operating Junction & Storage Temperature Tj, Tete -55 to 150°C 


ELECTRICAL CHARACTERISTICS an unless otherwise wie) 


Collector-Base Breakdown Voltage Ic=<0.1mA Ip=20 


Collector-Emitter Breakdown Voltage Ic=3mA (Pulsed) 
Ip=0 


Emitter-Base Breakdown Voltage Ig-0.1mA Ics0 
Collector Cutoff Current Vopel00V Ip=0 


Collector-Emitter Saturation Voltage . Ig=25mA IB=2.5m. 


D.C. Current Gain . IC=25mA VcE=l0V 


Current Gain-Bandwidth Product Ic=10mA VcE=10V 


Collector-Base Capacitance VopelOV IE=0 
f-=1MHz 





* Hprg is classified as follows. 


Group C : 40-80 Group D : 60-120 Group E : 100-200 


2SC 1048 





TYPICAL CHARACTERISTICS (Ta=250C_ unless otherwise noted) 














Vpx(sat) © Yor(sat) vs Ic 


Ip=l0Ig 


H Pulse Test 4 








3 HA 
LT CE TT 
VOLT 1 
0.3 
0.21 





Civ & Sob va VR 
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2SD234 2SD235 


NPN SILICON SINGLE DIFFUSED MESA POWER TRANSISTORS 


THE 2SD 234, 2SD 235 ARE NPN SILICON 
SINGLE DIFFUSED MESA POWER TRANSISTORS 
DESIGNED FOR LOW SPEED SWITCHING AND 
AUDIO POWER AMPLIFIER APPLICATIONS. 
THEY FEATURE LARGE SAFE OPERATING AREA. 


ABSOLUTE MAXIMUM RATINGS 
Collector-Base Voltage 
Collector-Enitter Voltage 
Emitter-Base Voltage 
Collector Current 


Total Power Dissipation @ t¢<250¢ 
@ T,S250C 
Junction Temperature 


Storage Temperature Range 


THERMAL RESISTANCE 
Junction to Case 
Junction to Ambient 





Vox 
VcEO 
VEBO 
To 

Ptot 


qj 
Tete 


Oje 
Oja 





CASE TO0-220B 


BCE 


28D 234 2SD 235 
60V 50V 
50V 40v 

10V 
3A 


25W 
1.5W 


150°C 
-55 to +150°C 


5°c/w max. 
83°C/W max. 


SAFE OPERATING AREA (1).C.) 
10 = —— 
ena 


2SD234 2SD235 





ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


PARAMETER sywpon [mn typ max| unzt | TEST CONDITIONS 


Collector-Base Breakdown Voltage 
28D 234 
28D 235 












Tg=100mA Ip=0 










Emitter-Base Breakdown Voltage Ig=l0mA Ic=0 









Vop=20V Ip=0 


Ig=0 


Collector Cutoff Current 











Emitter Cutoff Current Vep=5V 









Collector-Emitter Saturation 
Voltage 28D 234 





Ic#3A Ip=0.3A 
To=lA Ip=0.05A 










Base-Emitter Voltage Ic=0.5A Vop=5V 











D.C. Current Gain Ic=0.5A Vor=5V 








D.C. Current Gain 







Ig=2.5A 
Io=la 


Vop=5V 
VoE=5V 











Current Gain-Bandwidth Product Ig20.2A Vog=5V 








Collector-Base Capacitance 























MECHANICAL OUTLINES 


(All dimensions in inches unless otherwise noted) 


3 — Ga (Case) 
4-A 








*Leads pre- 
formed to 
tse 10-106 
asm. — spacings. 


MT-42 (MINIATURE) X-67 HEAT SINK 
met mounted to TO-92 


e904} 


af 03 max 


ALL DIMENSIONS IN MM 





HONG KONG 


MICRO ELECTRONICS LTD. 
38 HUNG TO ROAD, 
KWUN TONG, KOWLOON, HONG KONG 


' TELS: 3-430181-6, 3-893363, 3-892423 


CABLE: MICROTRON, HONG KONG 
TELEX: 73510 MICRO HX 
P. O. BOX 9477, KWUN TONG, HONG KONG 





~ LONDON, U.K. 
MICRO ELECTRONICS LTD. 


MUNICH, WEST GERMANY 
M.E. MICRO ELECTRONICS GMBH 


YORK HOUSE, EMPIRE WAY, NORDENDSTR. 1A 


WEMBLEY, MIDDLESEX, 


U.K. 
TEL: 01-903-2721 


CABLE: MICROTRON, WEMBLEY, U.K. 
TELEX: 934263 MICROE G 


CALIFORNIA, U.S.A. 
MICRO ELECTRONICS CORPORATION 


8000 MUENCHEN 40 
WEST GERMANY 
TEL: 089/282048 


CABLE: MICROTRONICS, GERMANY 
TELEX: 5216194 MICR D 


SYDNEY, AUSTRALIA 
M.E. MICRO ELECTRONICS PTY.LTD. k 


3001 REDHILL AVENUE, 2/106 P.O. BOX C347 

COSTA MESA SUITE 32 TRADE CREDITS pore \, 
CALIF. 92626 160 CLARENCE STREET, 

U.S.A. SYDNEY 2000 


TEL: 714-549-0375 


N.S.W. 


TELEX: 910-595-1759 MICROELEC CSMA_ AUSTRALIA 


TEL: 02 290-1924 
TELEX: 23361 MICROS 


<acr ii, = ——~qane eee ee 


